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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to a wheel cover to pre-
vent corrosion, that covers at least a portion of an outside
of a wheel.

2. Description of Related Art

[0002] Japanese Utility Model Application Publication
No. 06-802 (JP 06-802 U) and Japanese Patent Appli-
cation Publication No. 2006-256360 (JP 2006-256360 A)
describe wheel covers that include, as separate mem-
bers, a i) cover main body, and ii) a cover attaching por-
tion that attaches the cover main body to a wheel. The
cover main body is attached to the wheel by a cover at-
taching portion being inserted into a planned receiving
hole to which a center ornament of the wheel attaches
(hereinafter this receiving hole will simply be referred to
as an "ornament receiving hole"), and an engaging pro-
truding portion that is provided on the cover attaching
member being engaged with an engageable protruding
portion provided atthe ornamentreceiving hole. Ofthese,
the cover attaching portion described in JP 06-802 U in-
cludes a) a plurality of protruding members that extend
in an axial direction and each of which has a pawl portion
as an engaging protruding portion, and b) a disc-shaped
retaining portion that retains these protruding members
at an outer peripheral portion. The wheel cover is able
to be attached to the wheel by the protruding members
being passed through the cover main body, being insert-
edinto the ornamentreceiving hole, and the pawl portions
being engaged with the engageable protruding portion.
Also, the wheel cover is able to be removed by the disc-
shaped retaining portion being pulled on. The cover at-
taching portion described in JP 2006-256360 A includes
a) a pair of protruding members that extend in an axial
direction and in which engaging protruding portions are
formed on an outer peripheral surface, b) a connecting
rod that connects the pair of protruding members togeth-
er at end portions thereof, and ¢) a driving member that
is fixed to a center portion of the connecting rod and ex-
tends in the axial direction. When the driving member is
pushed in the axial direction, pawl portions engage with
engageable protruding portion, such that the wheel cover
becomes attached to the wheel. Also, when the driving
member is pulled in the axial direction, the connecting
rod elastically deforms such that the distance between
engaging protruding portions becomes smaller. The
wheel cover is then able to be removed by separating
the engaging protruding portions from the engageable
protruding portion. Japanese Patent Application Publica-
tion No. 10-193903 (JP 10-193903 A), Japanese Patent
Application Publication No. 09-132002 (JP 09-132002
A), and Japanese Patent No. 3256213 (JP 3256213 B)
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describe wheel covers that include a) a cover member
and b) a cover attaching member that is integrally pro-
vided with the cover member. An annular bead (i.e., a
concavo-convex portion) is provided in a middle portion
in a radial direction of the cover main body of each of
these wheel covers. Also, JP 09-132002 A describes a
cover member in which an outer peripheral edge abuts
against a tire, and the portion that abuts against this tire
is R-shaped.

SUMMARY OF THE INVENTION

[0003] The invention provides a wheel cover that can
be used with a variety of types of wheels, and that has a
structure that is different from the wheel covers according
to the related art described above.

[0004] The wheel cover according to the invention is
configured such that, when force in a direction intersect-
ing an axis is applied to one end portion of an engaging
member that extends in a direction substantially parallel
to the axis, an engaging portion of the wheel cover comes
away from an engagable portion of the wheel. When at-
taching or removing the wheel cover to or from the wheel,
force in a direction intersecting the axis, not force parallel
to the axis, is applied by a worker. Therefore, according
to this structure, the engaging portion may be easily sep-
arated from the engagable portion. Also, when removing
the wheel cover from the wheel, the load applied to the
engaging portion is able to be reduced. Thus, the engag-
ing portion will not be easily damaged, so the number of
times that the wheel cover may be used is able to be
increased. Moreover, the wheel cover is able to be used
with a plurality of types of wheels as long as certain con-
ditions, such as that the engaging portion of the wheel
cover be able to engage with the engagable portion of
the wheel, are satisfied.

[0005] Afirstaspectofthe disclosurerelates to awheel
cover that covers at least a portion of an outside of a
wheel. This wheel cover includes i) a cover main body
that has an annular shape, and ii) a cover attaching por-
tion that attaches the cover main body to the wheel by
being attached to the wheel on an inner peripheral side
of the cover main body. The cover attaching portion in-
cludes a) a plurality of engaging members, each of which
has an engaging portion that selectively engages with an
engagable portion of the wheel, the plurality of engaging
members extending in a direction that includes a com-
ponent of a direction parallel to an axis of the cover at-
taching portion, and b) an engaging member retaining
portion that holds the plurality of engaging members to
the cover attaching portion at the other end portion of
each of the engaging members, in a state where the en-
gaging portion of each of the engaging members is sep-
arated from the engagable portion of the wheel when
force in a direction intersecting the axis is applied to one
end portion of each of the plurality of engaging members.
[0006] With this structure, the cover attaching portion
is attached to the inner peripheral side of the cover main
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body, and a portion (i.e., a portion on the inner peripheral
side) of the cover main body overlaps with a portion (i.e.,
a portion on the outer peripheral side) of the cover at-
taching portion. Also, the engaging members extend in
a direction that includes a component of a direction that
is parallel to the axis of the cover attaching portion. For
example, the engaging members may extend substan-
tially parallel to the axis. Also, the axis of the cover at-
taching portion is parallel (and is also aligned with) an
axis (a center axis) of the wheel when the cover attaching
portion is attached to the wheel. When attaching or re-
moving the wheel cover to or from the wheel (hereinafter
simply referred to as "during attachment/removal"), force
in a direction intersecting the axis is applied by a worker
to one end portion of the engaging member. It is prefer-
able that force in a direction substantially orthogonal to
the axis, i.e., force in a direction substantially parallel to
the radial direction, for example, be applied. The engag-
ing member retaining portion may be regarded as a por-
tion that holds the engaging members to the main body
of the cover attaching portion (hereinafter, simply re-
ferred to as the "attaching portion main body"), or regard-
ed as a portion of the attaching portion main body or as
a portion that includes the attaching portion main body.
[0007] Also, inthe wheel cover according to the struc-
ture described above, the engagable portion of the wheel
may include an engagable protruding portion provided
on an inner peripheral surface of an insertion hole pro-
vided along a center axis of the wheel. Also, the cover
attaching portion may be a center attaching portion that
attaches the cover main body to the wheel by being in-
sertedinto the insertion hole, and the plurality of engaging
members may each have an engaging protruding portion
as the engaging portion provided in a state opposing at
least a portion of the engagable protruding portion.
[0008] With this structure, an ornament receiving hole
(i.e., aplanned hole where a center ornament is attached;
hereinafter the same), for example, may be used as the
insertion hole. An engagable protruding portion that pro-
trudes to the inner peripheral side and extends in the
circumferential direction is provided on an inner periph-
eral surface of the ornament receiving hole. Also, the
engagable protruding portion may be provided continu-
ous (in an annular shape) in the circumferential direction,
or provided at a portion (in an arc-shape) in the circum-
ferential direction, or the like. The engaging portion may
be regarded as representing individual engaging protrud-
ing portions or may be regarded as a portion that includes
a plurality of engaging protruding portions.

[0009] Also, inthe wheel cover according to the struc-
ture described above, each of the plurality of engaging
members may have a shape that extends parallel to the
axis, and the engaging members may be provided sep-
arated from each other in a circumferential direction. The
engaging member retaining portion may hold the plurality
of engaging members to the cover attaching portion at
the other end portion, on an inner peripheral side of the
plurality of engaging members, and be a rigid retaining
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portion that has a structure that is harder to deform in a
radial direction of the cover attaching portion than the
plurality of engaging members are.

[0010] With this structure, a plurality of engaging mem-
bers are provided separated in the circumferential direc-
tion. For example, two may be provided in opposing po-
sitions (i.e., in positions separated by a center angle of
180°), three may be provided in positions separated by
center angles of 120°, or four or more may be provided.
Each of the plurality of engaging members extends sub-
stantially parallel to the axial direction, and one end por-
tion is positioned at the open side of the insertion hole
and is free. Also, the engaging protruding portions are
provided on the other end portions, and are retained by
the engaging member retaining portion. The engaging
member retaining portion will not easily deform in the
radial direction of the cover attaching portion. Therefore,
when force in the inner peripheral direction is applied to
the one end portions of the engaging members, the en-
gaging members pivot (including elastically deform)
about a portion near the other end portions, such that the
engaging protruding portions move to the inner periph-
eral side and thus come away from the engagable pro-
truding portion. The plurality of engaging members and
the rigid retaining portion and the like may be regarded
as forming an inserting portion that is inserted into the
insertion hole of the center attaching portion.

[0011] Also, in the wheel cover according to the struc-
ture described above, one end portions of the engaging
members may be positioned to an outside in the axial
direction of a portion where the engaging protruding por-
tions are provided, and may be free.

[0012] With this structure, the outside in the axial di-
rection (also simply referred to as the "outside") is the
outside of the wheel when the wheel cover is attached
to the wheel. In other words, the outside is the open side
of the insertion hole when the cover attaching portion is
inserted into the insertion hole of the wheel. Force in a
direction intersecting the axis is applied to the outside of
the engaging protruding portions, so the engaging pro-
truding portions are able to easily pivot about the other
end portions. As a result, the engaging protruding por-
tions are able to be separated from the engagable por-
tion.

[0013] Also, in the wheel cover according to the struc-
ture described above, the rigid retaining portion may in-
clude at least one reinforcing member that extends in the
radial direction.

[0014] With this structure, having the reinforcing mem-
ber be a plate-shaped member that extends in the lon-
gitudinal direction, for example, and providing this rein-
forcing member in a state such that the radial direction
is the longitudinal direction enables deformation in the
radial direction to be inhibited. When a pair of engaging
members are provided in opposing positions, an engag-
ing portion connecting member is a member that con-
nects the pair of engaging members together in the radial
direction, and the reinforcing member is provided on this
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engaging portion connecting member, a change in the
distance in the radial direction between the pair of en-
gaging members is able to be inhibited. As a result, even
if force in the radial direction is applied to at least one of
the engaging members, the engaging members will not
easily come close together, so the engaging protruding
portions will not easily separate from the engagable pro-
truding portion. A single plate-shaped reinforcing mem-
ber (e.g., a rib) may be provided, or a plurality thereof
may be provided. However, deformation in the radial di-
rection is better able to be inhibited when more, rather
than fewer, of the reinforcing members are provided.
[0015] Also, in the wheel cover according to the struc-
ture described above, the rigid retaining portion may in-
clude an engaging portion connecting member that con-
nects the plurality of engaging members together, and
atleast one reinforcing member that protrudes in the axial
direction from the engaging portion connecting member,
and extends in the longitudinal direction of the engaging
portion connecting member.

[0016] Also, inthe wheel cover according to the struc-
ture described above, the rigid retaining portion may also
include a protruding portion connecting member that con-
nects together in the radial direction portions of the plu-
rality of engaging members where the engaging protrud-
ing portions are provided.

[0017] With this structure, a change in the distance in
the radial direction between the engaging protruding por-
tions is able to be inhibited by directly connecting together
portions of the engaging members where the engaging
protruding portions are provided by the protruding portion
connecting member. The protruding portion connecting
member may be formed by a portion of at least one of
the engaging portion connecting member and the rein-
forcing member described above, or it may be separate
from the engaging portion connecting member and the
reinforcing member. For example, when the protruding
portion connecting member is formed by a portion of the
reinforcing member, the engaging portion connecting
member may be a member that is generally U-shaped,
and the reinforcing member may be a flat plate member
having a trapezoidal shape. If force that tries to bend the
cover main body to the outside from the inside (i.e., force
that tries to lift the cover main body up) is applied to the
cover main body by wind or the like when the vehicle is
transported with the wheel cover attached to the wheel,
force from the inside toward the outside (i.e., force that
tries to remove the cover attaching portion) will be con-
sequently applied to the cover attaching portion. There-
fore, if the engaging protruding portions are made so as
not to easily deform in the inner peripheral direction (i.e.,
in a direction in which they come close to one another)
atthe cover attaching portion, the cover attaching portion
will not easily come off.

[0018] Also, inthe wheel cover according to the struc-
ture described above, the engaging member may also
include a radial direction distance determining portion
that, when a pair of the engaging members are provided
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in opposing positions and the cover attaching portion is
provided between this pair of engaging members, inhibits
the pair of engaging members from coming closer togeth-
er when external force in the radial direction that acts
between the pair of engaging members is smaller than
a predetermined set value, and allows the pair of engag-
ing members to come closer together when the external
force is equal to or greater than the set value.

[0019] Inthis structure, the radial direction distance de-
termining portion may include, for example, a first rod
that is provided on one engaging member, extends in a
direction that includes a radial direction component, and
has a first abutting surface, and a second rod that is pro-
vided on the other engaging member, extends in a direc-
tion that includes a radial direction component, and has
a second abutting surface. If, when the first abutting sur-
face of the firstrod is abutted against the second abutting
surface of the second rod, external force in the radial
direction that acts between the pair of engaging members
is equal to or less than friction force generated between
them, the pair of engaging members are inhibited from
coming closer together. If the external force becomes
greater than the friction force, sliding contact occurs be-
tween the first abutting surface and the second abutting
surface, which allows the pair of engaging members to
come closer together. For example, when force that tries
to bend the cover main body outward is applied to the
cover main body by wind or the like, outward force is also
applied to the cover attaching portion, such that force
that tries to bring the pair of engaging members closer
together is applied. In this case, the force that tries to
bring the pair of engaging members closer together, i.e.,
the force in the radial direction, is usually smaller than
the set value. Therefore, the cover attaching portion is
able to be better inhibited from being pulled off by wind
or the like. Also, during attachment / detachment of the
wheel cover to/ from the wheel, force of equal to or great-
er than the set value is applied between the pair of en-
gaging members by a worker. In this case, the pair of
engaging members are allowed to come closer together.
[0020] In the wheel cover according to the structure
described above, the center attaching portion may have
a pair of the engaging members that oppose each other,
and each of the pair of engaging members may have a
curved shape. The one end portions may be positioned
to the inner peripheral side of the other end portions, and
the engaging member retaining portion may retain the
pair of engaging members at the other end portions.
[0021] According to this structure, each of the engag-
ing members is curved in a general U-shape, with the
one end portion positioned on the inner peripheral side
and the other end portion positioned on the outer periph-
eral side, and the engaging members being retained at
the other end portions. When force toward the inner pe-
ripheral side is applied to the one end portions by a worker
during attachment/removal, the engaging members piv-
ot about the other end portions, such that the engaging
protruding portions come away from the engagable pro-
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truding portion.

[0022] Also, in the wheel cover according to the struc-
ture described above, the one end portions may be con-
nected together. According to this structure, connecting
the one end portions together enables force in the direc-
tion that brings the one end portions closer together (i.e.,
force in the inner peripheral direction) may easily be ap-
plied to both of the one end portions during attachment
/ removal, so operability may be improved.

[0023] Also, in the wheel cover according to the struc-
ture described above, the other end portions and the one
end portions of the engaging members may be positioned
on the open side of the insertion hole when the center
attaching portion is inserted into the insertion hole, and
the engaging protruding portions may be provided on the
side opposite the open portion of the insertion hole near
the curved portions of the engaging members. According
to this structure, force in a direction intersecting the axis
is applied to the outside of the engaging protruding por-
tions during attachment / removal, so the engaging pro-
truding portions may be easily pivoted about the other
end portions, thus enabling the engaging protruding por-
tions to be separated from the engagable protruding por-
tion.

[0024] Also, in the wheel cover according to the struc-
ture described above, the engaging members may in-
clude reinforcing portions that protrude in the axial direc-
tion and extend in the longitudinal direction. According
to this structure, when the engaging members them-
selves are made so as not to easily deform the radial
direction, the engaging members are able to be better
pivoted about the other end portions by force in the radial
direction being applied to the one end portions, and the
engaging protruding portions are able to be moved to the
inner peripheral side by this pivoting.

[0025] Also, in the wheel cover according to the struc-
ture described above, each of the plurality of engaging
members may include at least two engaging protruding
portions provided separated by a gap in a circumferential
direction, the engaging protruding portion serving as the
engaging portion.

[0026] If the engaging members are pivoted about the
other end portions when the engaging members are
plate-shaped and only one engaging protruding portion
that is an engaging portion is provided extending in the
circumferential direction, the difference between the po-
sition in the axial direction of the end portion in the cir-
cumferential direction of the engaging protruding portion,
and the position in the axial direction of the center portion
of the engaging protruding portion will be large. There-
fore, during attachment / removal, the engaging protrud-
ing portion may be unable be easily engaged with, or
easily disengaged from, the engagable protruding por-
tion. On the other hand, the difference in the positions in
the axial direction of the end portion and the center por-
tion may be decreased by reducing the width (i.e., the
length in the circumferential direction) of the engaging
members, as well as reducing the width of the engaging
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protruding portion. However, when the number of the en-
gaging members is the same, the engaging portion of
the engaging protruding portion and the engagable pro-
truding portionis less, so the cover attaching portion may
come off more easily when force toward the outside is
applied to the cover attaching portion due to wind or the
like. Also, while it is possible to reduce the width of the
engaging members and increase their number, doing so
would make the structure complex. Therefore, by provid-
ing an engaging protruding portion on both sides, sepa-
rated by a gap in the center portion in the circumferential
direction of each of the engaging members, the differ-
ence in the positions in the axial direction between both
end portions in the circumferential direction of the engag-
ing protruding portion may be reduced, thus facilitating
engagement and disengagement. Also, a decrease in
the engaging portion is inhibited, so even if outward force
due to wind or the like is applied, the cover attaching
portion will not come off easily. Moreover, the structure
is able to be simple. For example, this technical charac-
teristic may be employed when the length (width) in the
circumferential direction of the engaging members is
equal to or greater than a center angle of 25°, equal to
or greater than a center angle of 30°, equal to or greater
than a center angle of 40°, or equal to or greater than a
center angle of 50°. This is because, as described above,
when the width of the engaging members is small, there
is little merit to employing the characteristic. Also, a plu-
rality of the engaging members are provided in the cir-
cumferential direction, so the width is smaller than a cent-
er angle of 180°. An engaging protruding portion that ex-
tends continuous in the width direction may be provided
on each of the engaging members, and one or more cut-
outs may also be provided on this engaging protruding
portion.

[0027] Also, in the wheel cover according to the struc-
ture described above, an outer peripheral edge of each
engaging protruding portion may be curved. According
to this structure, the outer peripheral edge of the engag-
ing protruding portion may have a shape that extends
substantially along the inner peripheral surface of the in-
sertion hole, i.e., that extends in a general arc-shape.
Therefore, compared with when the outer peripheral
edge has a shape that extends linearly, the entire engag-
ing protruding portion is able to engage with the enga-
gable protruding portion formed at the insertion hole.
[0028] Also, in the wheel cover according to the struc-
ture described above, each of the plurality of engaging
members may include a pair of the engaging protruding
portions, and each of the pair of engaging protruding por-
tions may have a shape in which, on an outer peripheral
edge of the engaging protruding portion, a distance, from
the axis, of an end portion on a side opposite a side where
the pair of engaging protruding portions are close togeth-
er is greater than a distance, from the axis, of an end
portion on the side where the pair of engaging protruding
portions are close together.

[0029] In this structure, when two engaging protruding
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portions are provided separated from each other by a
gap in the width direction (i.e., the circumferential direc-
tion) on an engaging member, the end portion that is on
the center side of the engaging member, of each outer
peripheral edge of the engaging protruding portion, i.e.,
the end portion on the side where the two engaging pro-
truding portions are close together, will be referred to as
the near side end portion, and the end portion on both
end portion sides of the engaging member, of each outer
peripheral edge of the engaging protruding portion will
be referred to as the non-near side end portion. The ra-
dius of the non-near side end portion of each engaging
protruding portion is larger than the radius of the near
side end portion of each engaging protruding portion.
However, the shape of the engaging protruding portion
may be, for example, a shape in which the distance of
the outer peripheral edge from the axis becomes contin-
uously larger from the near side end portion toward the
non-near side end portion, a shape such that that dis-
tance becomes larger in steps from the near side end
portion toward the non-near side end portion, or a shape
in which the distance from the axis becomes larger than
at another portion, only near the non-near side end por-
tion. Making the radius (i.e., the distance from the axis)
of the non-near side end portion of the outer peripheral
edge of the engaging protruding portion larger results in
this non-near side end portion being the most difficult to
come off. For example, even if the near side end portion
of the engaging protruding portion disengages from the
engagably protruding portion due to outward force being
applied to the engaging member due to wind or the like
as described above, the non-near side end portion is
caught on the engagable protruding portion, so outward
force applied to the engaging member will be received
at each of the non-near side end portions. In this case,
when comparing the non-near side end portions with the
near side end portions, the non-near side end portions
are positioned apart from each other, so when the force
applied by wind or the like is the same, the force received
by one non-near side end portion is less than the force
received by the near side end portion. Therefore, if the
maximum force that is able to be received by one engag-
ing protruding portion is the same, a larger external force
may be received when itis received by the non-near side
end portion, so even if a large external force is applied,
the cover attaching portion will not easily come off. Also,
evenifalarge external forceis applied, the force received
by the engaging protruding portion is small, so the outer
peripheral edge and the like will not easily be damaged,
ground down, or deformed or the like. For these reasons,
it is appropriate that the radius of the non-near side end
portion be made larger than the radius of the near side
end portion, and external force be received at the non-
near side end portion.

[0030] Also, inthe wheel cover according to the struc-
ture described above, the engagable portion of the wheel
may include an engagable protruding portion provided
on an inner peripheral surface of an insertion hole pro-
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vided along the center axis of the wheel, and each of the
plurality of engaging members may include i) an engag-
ing protruding portion that is able to engage with the en-
gagable protruding portion, and ii) an abutting surface
that is able to abut against the inner peripheral surface.
[0031] In this structure, the abutting surface abuts
against the inner peripheral surface of the insertion hole
of the wheel when the cover attaching portion is attached
to the wheel. Therefore, when outward force is applied
to the cover attaching portion due to wind or the like,
friction force may be generated between the cover at-
taching portion and the wheel, thus making the cover
attaching portion that much more resistant to coming off.
Also, when outward force is applied due to wind or the
like, this force is received by both the abutting surface
and the outer peripheral edge (i.e., the portion that abuts
with the engagable protruding portion). Therefore, pro-
viding the abutting surface enables the force that is ap-
plied to the outer peripheral edge to be reduced, so dam-
age, grinding, and plastic deformation or the like are less
likely to occur near the outer peripheral edge. The abut-
ting surface is positioned to the inside of the outer pe-
ripheral edge when the cover attaching portion is at-
tached to the wheel.

[0032] Also, in the wheel cover according to the struc-
ture described above, the plurality of engaging members
may each include an engaging member main body that
retains the engaging portion, and the engaging portion
may be formed with material having a larger friction co-
efficient than the engaging member main body. In this
structure, using material having a large friction coeffi-
cient, such as rubber, for example, enables the cover
attaching portion toresistcoming off easily. Also, material
that is less rigid than the engaging member main body
may also be used.

[0033] Also, in the wheel cover according to the struc-
ture described above, an engaging protruding surround-
ing portion that includes the engaging protruding portion,
of the engaging member, and a portion excluding the
engaging protruding surrounding portion may be formed
with material having different thermal expansion coeffi-
cients.

[0034] According to this structure, when the area near
the engaging protruding portion is formed with material
having an extremely small thermal expansion coefficient,
for example, the dimensional stability of the engaging
protruding portion may be improved, so a change in tight-
ening force (also referred to as engaging force or binding
force) caused by a change in temperature may be sup-
pressed. Also, if the portion excluding the engaging pro-
truding portion surrounding portion is made with material
that expands when the temperature is high, then if the
temperature becomes high while the vehicle is being
transported, the force pushing the engaging protruding
portion into the insertion hole may be increased, so a
decrease in the binding force when the temperature is
high may be inhibited. Resin normally has a positive ther-
mal expansion coefficient. Furthermore, if the area near
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the engaging protruding portion is made with material
having a negative expansion coefficient (i.e., that ex-
pands when the temperature is low), a decrease in bind-
ing force when the temperature is low may be inhibited.
[0035] Also, inthe wheel cover according to the struc-
ture described above, each of the plurality of engaging
members may include plurality of engaging protruding
portions having a different protrusion amount in a radial
direction of the cover attaching portion and being sepa-
rated at intervals in a direction of the axis from each other,
the engaging protruding portion serving as the engaging
portion.

[0036] According to this structure, the engaging mem-
bers have the engaging protruding portions as the plu-
rality of engaging portions with different protrusion
amounts in the radial direction, and thus may also be
used with wheels having ornament receiving holes with
different inside diameters. Therefore, the wheel cover
may be used with a large variety of types of wheels. The
engaging protruding portions are preferably arranged
such that those with small protrusion amounts are on the
inside (i.e., the side opposite the opening of the insertion
hole) in the axial direction, and those with large protrusion
amounts are on the outside. This is because the engaging
protruding portions with small protrusion amounts may
be used whenthe engaging protruding portions with large
protrusion amounts do not abut against the inner periph-
eral surface of the insertion hole. The plurality of engag-
ing protruding portions separated in the axial direction
may all have the same protrusion amounts in the radial
direction. In this case, even if the position in the axial
direction in which the engagable protruding portion of the
insertion hole is provided is different, the stress applied
to the cover main body may be reduced, so the cover
main body may be attached well. Also, the plurality of
engaging protruding portions do not necessarily have to
be arranged in a single line. They may also be provided
in positions offset with respect to the axis.

[0037] Also, inthe wheel cover according to the struc-
ture described above, the plurality of engaging members
may each include an engaging member main body, and
a protruding member that is pivotally retained in an en-
gaged position engagable with the engagable protruding
portion, and a disengaged position away from the enga-
gable protruding portion.

[0038] Also, inthe wheel cover according to the struc-
ture described above, the plurality of engaging members
may each include a) an engaging member main body
that retains the engaging protruding portion, and b) a
spring member that is provided on the engaging member
main body, and applies urging force in a direction pushing
the engaging protruding portion against the inner periph-
eral surface of the insertion hole.

[0039] Inthis structure, the spring member may be pro-
vided on an inner portion of the engaging member main
body or on an outer portion of the engaging member main
body. For example, the spring member may be provided
along the surface of the main body of the engaging mem-
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ber. In either case, if the spring member is taut in a state
applying urging force in a direction that pushes the en-
gaging protruding portion against the inner peripheral
surface of the insertion hole, a large binding force is able
to be obtained.

[0040] Also, in the wheel cover according to the struc-
ture described above, the cover attaching portion may
include at least one guide member that extends in a di-
rection substantially parallel to the axis.

[0041] According to this structure, providing the guide
member facilitates insertion of the cover attaching portion
into the insertion hole. The guide member is preferably
provided at equidistant intervals in the circumferential di-
rection, i.e., is preferably provided in positions separated
by a center angle of 180°, or in positions separated by
center angles of 120°, or the like. Also, the guide member
is preferably provided between adjacent engaging mem-
bers from among the plurality of engaging members, i.e.,
the guide member and the engaging member are pref-
erably provided alternately in the circumferential direc-
tion.

[0042] Also, in the wheel cover according to the struc-
ture described above, the at least one guide member
may include a sloped surface slopes in a direction radially
outward toward the outside of the wheel, when the wheel
cover is attached to the wheel.

[0043] In this structure, a sloped surface is provided
on an end portion on the inside in the axial direction of
the guide member. By providing the sloped surface, even
if the cover attaching portion is inserted from a direction
intersecting the axial direction, it is possible to correct
the posture of the cover attaching portion to a posture
parallel to the axis. As aresult, the cover attaching portion
is able to be inserted nicely into the insertion hole. The
sloped surface may be a flat surface or a curved surface.
[0044] Also, in the wheel cover according to the struc-
ture described above, the cover attaching portion may
be able to be inserted into an insertion hole of the wheel
provided along a center axis of the wheel, and the at least
one guide member (each of the guide members, if there
is more than one) may include a) a guide member main
body, and b) a force receiving portion that is provided
protruding radially outward on the guide member main
body, and that has an abutting surface that abuts against
an inner peripheral surface of the insertion hole, when
the cover attaching portion is inserted into the insertion
hole.

[0045] According to this structure, the force receiving
portion is abutted against the inner peripheral surface of
the insertion hole when the cover attaching portion is
inserted into the insertion hole. Force applied between
the wheel cover and the wheel is received by the engag-
ing protruding portion and the force receiving portion, so
providing the force receiving portion makes it possible to
reduce the force that is received by the engaging pro-
truding portion.

[0046] Also, in the wheel cover according to the struc-
ture described above, the abutting surface may be pro-
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vided separated by a center angle of 180°. In this struc-
ture, at least a pair of the force receiving portions are
preferably provided in positions separated by a center
angle of 180°.

[0047] Also, in the wheel cover according to the struc-
ture described above, a ratio of a width of the abutting
surface to a width of the guide member main body may
be equal to or less than 1/3.

[0048] If the width of the force receiving surface is too
large, the resistance when the cover attaching portion is
inserted into the insertion hole will be large, which is un-
desirable. Therefore, the ratio of the width of the abutting
surface to the width of the guide member main body is
preferably equal to or less than 1/3, as it is with this struc-
ture. Also, the ratio may be a value of equal to or less
than 0.4, a value of equal to or less than 0.3, or a value
of equal to or less than 0.25. Also, the abutting surface
is preferably provided near both end portions in the width
direction of the guide member main body. This is so that
the interval (i.e., the distance) of the abutting surface may
be increased, so that force in the radial direction may be
received evenly over the entire circumference.

[0049] Also, in the wheel cover according to the struc-
ture described above, the cover attaching portion may
include i) a plurality of guide members, ii) a guide con-
necting member that connects the plurality of guide mem-
bers together, and iii) a reinforcing member that is pro-
vided on the guide connecting member and inhibits de-
formation in a radial direction of the cover attaching por-
tion.

[0050] Accordingtothis structure, evenif outward force
is applied to the cover attaching portion due to wind or
the like, such that force that tries to bring the plurality of
guide member main bodies closer together is applied to
the plurality of guide member main bodies, the guide
member main bodies will not easily come closer together.
As aresult, the abutting surface will not easily come away
from the inner peripheral surface of the insertion hole, so
abutment between the abutting surface and the inner pe-
ripheral surface is able to be well maintained.

[0051] Also, inthe wheel cover according to the struc-
ture described above, the engaging member retaining
portion may include an engaging portion connecting
member that connects the plurality of engaging members
that are connected to the guide connecting member.
[0052] Accordingto this structure, the plurality of guide
members are fixed to the attaching portion main body,
the plurality of guide members are connected by the
guide connecting member, and the engaging portion con-
necting member is connected to the guide connecting
member. As a result, the engaging members are held to
the attaching portion main body. The engaging member
retaining portion may be regarded as being formed by
the guide connecting member and the engaging portion
connecting member and the like, and the engaging mem-
ber retaining portion may be regarded as being formed
by the guide connecting member, the engaging portion
connecting member, and the attaching portion main
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body, and the like. In this case, the rigidity of the guide
connecting member is large, so the engaging portion con-
necting member is able to be well retained. Also, the cor-
ner of the connecting portion of the guide connecting
member and the engaging portion connecting member
is able to be R-shaped, so in this case, the connecting
portion (i.e., the guide connecting member and the en-
gaging portion connecting member) will not easily deform
or be damaged.

[0053] Also, in this wheel cover according to the struc-
ture described above, the wheel may include a tire, and
a tire retaining portion that retains the tire. The cover
main body may have a shape that abuts against the tire
when the cover main body is attached to the wheel by
the cover attaching portion.

[0054] According to this structure, the wheel cover ex-
tends to a position where it abuts against the tire, i.e., a
side wall of the tire, so the disc portion of the wheel is
able to be well protected by the wheel cover. For exam-
ple, at least a portion of the outer peripheral edge portion
is preferably shaped protruding to the inside when the
wheel cover is attached to the wheel.

[0055] Also, in the wheel cover according to the struc-
ture described above, the outer peripheral edge of the
cover main body may have a curved portion that abuts
against the tire. According to this structure, the tire abuts
against the portion that forms the R-shape of the cover
main body (i.e., the curved portion), so the tire will not
easily be scratched.

[0056] Also, in the wheel cover according to the struc-
ture described above, a plurality of semispherical pro-
truding portions may be formed separated in the circum-
ferential direction on the outer peripheral edge portion of
the cover main body.

[0057] In this structure, the protruding portions are
shaped protruding to the inside when the wheel cover is
attached to the wheel. The abutting strength may be in-
creased by the protrusions abutting against the tire, so
relative rotation between the tire and the cover main body
will not easily occur. Also, increasing the abutting
strength between these enables the gap between the tire
and the cover main body to be reduced. When the contact
force between the cover main body and the tire is weak
when the vehicle is traveling with the wheel cover at-
tached to a wheel, the cover main body and the wheel
may rotate relative to one another and consequently
leave sliding marks on the outer peripheral surface of the
tire. Also, the cover main body may rotate relative to the
wheel due to vibrations or the like while the vehicle is
being transported. Therefore, by increasing the contact
force between the cover main body and the tire, the cover
main body and the wheel tend to rotate together, making
sliding contact between the cover main body and the tire
less likely. Also, force that tries to bend the cover main
body to the outside is applied to the cover main body due
to outside air entering the gap between the cover main
body and the tire from wind or the like while the vehicle
is being transported. Therefore, if the gap between the
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cover main body and the tire is made smaller, the force
that tries to bend the cover main body to the outside will
not as easily be applied, and thus that force may be re-
duced.

[0058] Also, in the wheel cover according to the struc-
ture described above, the cover main body may also in-
clude atleast one depression provided in a middle portion
in the radial direction.

[0059] The surrounding portion that includes the de-
pression tends to deform easier than other portions.
Therefore, according to this structure, deformation is ab-
sorbed at the surrounding portion that includes the de-
pression. A plurality of the depressions may be provided
separated in the circumferential direction, or the depres-
sion may be provided continuous in the circumferential
direction. When the depression is provided in an annular
shape, the depth of the concave portion may be made
to differ cyclically in the circumferential direction (for ex-
ample, deep portions and shallow portions may be pro-
vided). The depression provided continuous in the cir-
cumferential direction may be regarded as a single de-
pression, or as being formed by a plurality of depressions.
For example, in a depression provided continuous in the
circumferential direction, a portion where the depth is uni-
form may be regarded as being a single depression. The
depression has a wider open portion than a concavo-
convex portion (i.e., a bead). The depression may also
be provided overlapping with at least a portion of a bead.
Also, the shape of the depression is arbitrary. A bottom
surface may have a shape defined by at least one of a
curve and a straight line. For example, the bottom surface
may be generally oval-shaped, or multangular-shaped.
Providing a complex-shaped depression continuous in
the circumferential direction is thought to enable defor-
mation to be more easily absorbed than providing simple-
shaped depressions separated in the circumferential di-
rection.

[0060] Also, inthe wheel cover according to the struc-
ture described above, the cover main body may include
atleast one of one or more concavo-convex portions (i.e.,
beads) extending in the radial direction of the cover main
body, and one or more concavo-convex portions (i.e.,
beads) extending in the circumferential direction.
[0061] Inthis structure, the bead extending in the radial
direction may extend from an inner peripheral portion to
an outer peripheral portion of the cover main body, may
extend from the inner peripheral portion to a middle por-
tion, may extend from the middle portion to the outer pe-
ripheral portion, or may extend at the middle portion, or
the like. The inner peripheral portion and the outer pe-
ripheral portion are portions near the inner peripheral
edge and the outer peripheral edge, respectively. For
example, the inner peripheral portion may be an annular
portion within a set range from the inner peripheral edge,
and the outer peripheral portion may be an annular por-
tion within a set range from the outer peripheral edge.
The middle portion is a portion that excludes the inner
peripheral portion and the outer peripheral portion, and
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may be an annular portion within a setrange that includes
a position 1 / n (n = 2, 3, ...) of the radius of the cover
main body. Also, an inner peripheral side end portion of
the bead in the radial direction may be an outer peripheral
edge (or an area near there) of a center connectable
portion to which the center attaching portion is connect-
ed, and an outer peripheral side end portion may be an
inner peripheral edge (or an area near there) of an outer
peripheral edge portion on which the protrusions are
formed or that is formed in an R-shape of the cover main
body. The bead that extends in the circumferential direc-
tion may extend in an annular shape or in an arc-shape.
Providing beads that extend in an arc-shape lined up in
the circumferential direction enables them to be arranged
in a generally annular shape. When a bead that extends
in the circumferential direction is provided in the middle
portion of the cover main body, the middle side end por-
tion of the radial bead may be an edge (or an area near
there) of the circumferential bead. Also, only one bead
extending in the radial direction and only one bead ex-
tending in the circumferential direction may be provided,
or a plurality of beads extending in the radial direction
and a plurality of beads extending in the circumferential
direction may be provided. One of the bead extending in
the radial direction and the bead extending in the circum-
ferential direction may be provided on the cover main
body, but preferably both of the beads are provided on
the cover main body. The rigidity of the cover main body
may be set to a desired amount and desired strength
distribution. As described above, there may be times
when force from the inside toward the outside, i.e., force
that tries to bend the cover main body outward, acts on
the cover main body, due to wind or the like, while the
vehicle is being transported. Therefore, providing the ra-
dial bead and the circumferential bead inhibits bending
in the radial direction and the circumferential direction.
Also, when force that tries to bend the cover main body
outward due to wind or the like acts on the cover main
body, the cover attaching portion may detach and the
wheel cover may come off. Therefore, if the rigidity of the
cover main body is increased, the outward force will not
easily act on the cover attaching portion, so the wheel
cover will not easily come off.

[0062] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
at least one annular concavo-convex portion (i.e., an an-
nular bead) provided on the outer peripheral side of the
at least one depression.

[0063] The length in the radial direction between the
rotational center axis of the wheel and the abutting point
of the wheel cover and the tire, and the length in the axial
direction between the open portion of the ornament re-
ceiving hole of the wheel and the abutting point of the
wheel cover and the tire (these lengths may also be re-
ferred to as the "offset amounts") are usually different for
each type of wheel. Thus, when the wheel cover is at-
tached to the wheel, the cover main body may deform
depending on the type (i.e., the shape) of the wheel.
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Therefore, in the cover main body according to this struc-
ture, an annular concavo-convex portion (i.e., an annular
bead) is provided on a portion to the outer peripheral side
of the depression. This annular bead divides a portion to
the inner peripheral side of the bead from a portion to the
outer peripheral side of the bead, and thus inhibits de-
formation that occurs on the inner peripheral side from
affecting the outer peripheral side. Therefore, even if the
portion to the inner peripheral side of the bead deforms,
the portion to the outer peripheral side is still able to abut
nicely against the tire. In this sense, the middle portion
where the depression is formed may be referred to as a
"stress relieving portion", arid the portion to the outer pe-
ripheral side of the bead may be referred to as a "tire
opposing portion". A depression or the like is not provided
on the tire opposing portion.

[0064] Also, in the wheel cover according to the struc-
ture described above, the annular concavo-convex por-
tion (i.e., an annular bead) may be provided on the outer
peripheral side of a position 1/3 the length in the radial
direction ofthe cover main body, from the outer peripheral
edge of the cover main body.

[0065] In this structure, when the cover main body has
an annular shape, the annular bead is provided on a por-
tion to the outer peripheral side of a position 1/3 of a
difference R between the inside diameter and the outside
diameter, from the outer peripheral edge. The annular
bead is preferably provided to the outer peripheral side
of 0.4 R, to the outer peripheral side of 0.3 R, to the outer
peripheral side of 0.25 R, or to the outer peripheral side
of 0.2 R, and preferably provided to the inner peripheral
side of 0.1 R, to the inner peripheral side of 0.15 R, to
theinner peripheral side of 0.2 R, orto the inner peripheral
side of 0.3 R. The annular bead is provided in a position
where the outer peripheral edge is able to nicely abut
against the tire. If the annular bead is too far from the
outer peripheral edge, the region of the stress relieving
portion will become small, and deformation may not be
able to be absorbed well. Also, if the annular bead is too
close to the outer peripheral edge, the region of the tire
opposing portion will become small, and the outer pe-
ripheral edge will tend to rise up off of the tire. Thus, the
annular bead is preferably provided in the position de-
scribed above.

[0066] Also, inthe wheel cover according to the struc-
ture described above, the cover main body may include
a plurality of liner concavo-convex portions (i.e., linear
beads) that extend in the radial direction of the cover
main body. In this structure, there are preferably three or
more beads that extend linearly in the radial direction
provided radially. For example, three beads may be pro-
vided atintervals with center angles of 120°, or four beads
may be provided at intervals with center angles of 90°,
or the like.

[0067] Also, inthe wheel cover according to the struc-
ture described above, the cover main body may include
i) a plurality of inner peripheral side short concavo-con-
vex portions (i.e., inner peripheral side short beads) that
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extend linearly in the radial direction of the cover main
body from an inner peripheral portion to a middle portion,
and ii) a plurality of outer peripheral side short concavo-
convex portions (i.e., outer peripheral side short beads)
that extend linearly in the radial direction of the cover
main body from the middle portion to an outer peripheral
portion. The number of outer peripheral side short beads
may be equal to or less than the number of inner periph-
eral side short beads.

[0068] According to this structure, even if the portion
on the outer peripheral side of the cover main body bends
easily, if the portion on the inner peripheral side is made
to so that it will not bend easily, external force applied to
the cover attaching portion may be reduced, so the wheel
cover may be inhibited from easily coming off of the
wheel. Therefore, the rigidity of the inner peripheral side
is preferably greater than the rigidity of the outer periph-
eral side. The outer peripheral side short beads do not
necessarily have to be provided. Also, the numbers of
the outer peripheral side short beads may be the same
as the number of the inner peripheral side short beads.
Further, two or more each of the inner peripheral side
short beads and the outer peripheral side short beads
are preferably provided between adjacent long beads
(i.e., long concavo-convex portions).

[0069] Also, in the wheel cover according to the struc-
ture described above, the inner peripheral side short
beads and the outer peripheral side short beads may be
provided in same-phase positions.

[0070] When comparing a case in which the inner pe-
ripheral side short beads and the outer peripheral side
short beads are alternately provided (i.e., when they are
provided at offset phases) with a case in which the inner
peripheral side short beads and the outer peripheral side
short beads are provided at the same phases, the cover
main body is able to resist deformation more, according
to simulation and the like, when the inner peripheral side
short beads and the outer peripheral side short beads
are provided at the same phases, like this structure. The
number of outer peripheral side short beads may be the
same as the number of inner peripheral side short beads,
or the number of outer peripheral side short beads may
be less.

[0071] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
a plurality of arc-shaped concavo-convex portions (i.e.,
arc-shaped beads) arranged lined up in the circumferen-
tial direction, with each of the arc-shaped beads between
the plurality of linear beads that extend in the radial di-
rection of the cover main body. In this structure, the arc-
shaped beads may be provided between adjacent long
beads (i.e., long concavo-convex portions), provided be-
tween short beads (i.e., short concavo-convex portions),
and provided between a long bead and a short bead, and
the like.

[0072] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
a center connectable portion that is provided on an inner
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peripheral portion of the cover main body and on which
the cover attaching portion is arranged. Also, a plurality
of concavo-convex portions (i.e., beads) may be provided
on a portion to the outer peripheral side of the center
connectable portion.

[0073] According to this structure, a bead is provided
to the outer peripheral side of the center connectable
portion. As a result, external force that acts on the cover
main body is received at a portion to the outer peripheral
side of the center connectable portion, so that external
force will not easily reach the center connectable portion.
A step in the axial direction is provided on an outer pe-
ripheral side portion of the center connectable portion.
By providing a barrier at this step, the effects from force
applied to the outer peripheral side portion may be better
inhibited from reaching the center connectable portion.
Also, the center connectable portion is positioned to the
outer peripheral side of the insertion hole of the wheel
when the wheel cover is attached to the wheel.

[0074] Also, in the wheel cover according to the struc-
ture described above, the wheel cover may include a
relative rotation inhibiting portion that inhibits relative ro-
tation between the cover main body and the wheel.
[0075] Accordingto this structure, inhibiting relative ro-
tation in which there is sliding contact between the cover
main body and the tire (hereinafter, simply referred to as
"relative rotation") makes it possible to inhibit the tire from
being marked with sliding marks. The relative rotation
inhibiting portion may be i) a portion that is provided on
the cover main body and that includes a wheel engaging
portion that is able to engage with the wheel in a state
inhibiting relative rotation with respect to the wheel, or ii)
a portion that is provided between the cover main body
and the cover attaching portion, and thatincludes a cover
/ attaching portion relative rotation inhibiting portion that
inhibits relative rotation between the cover main body
and the cover attaching portion. The cover attaching por-
tion does not rotate relative to the wheel as easily as the
cover main body does. Therefore, rotating force that acts
on the cover main body is transmitted to the cover at-
taching portion via the cover / attaching portion relative
rotation inhibiting portion, and is received by the cover
attaching portion. As aresult, relative rotation of the cover
main body with respect to the wheel is inhibited. A portion
that engages the cover main body with the tire with large
contact force, or a portion that engages the cover main
body in a state in which relative rotation with the wheel
may be inhibited, using a spoke of the wheel, the gap
between adjacent spokes, or end portions on the outer
peripheral side of the wheel or the like corresponds to
the wheel engaging portion.

[0076] Also, inthe wheel cover according to the struc-
ture described above, a portion of the cover main body
may have a lower thermal expansion coefficient than an-
other portion.

[0077] If a portion of the cover main body that easily
elastically deforms or easily deforms with heat is formed
with material having a smaller thermal expansion coeffi-
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cient than other portions, for example, like this structure,
deformation of the overall cover main body due to heat
may be reduced. Therefore, a decrease in contact with
the tire may be inhibited. In particular, dimensional sta-
bility with respect to heat may be improved by using ma-
terial having an extremely small thermal expansion co-
efficient or material in which the thermal expansion co-
efficient is a negative value. The portion that easily de-
forms from heat corresponds to an easily elastically de-
formable portion. For example, a portion that includes a
concavo-convex portion (i.e., a bead) and a portion that
includes a depression and the like correspond to easily
elastically deformable portions. The entire cover main
body may also be formed with material having a small
thermal expansion coefficient, but in this case, there are
issues such as an increase in material costs. Therefore,
forming a portion with material having a small thermal
expansion coefficient makes it possible to inhibit unnec-
essary deformation due to heat, and thus inhibit a de-
crease in contact with the tire, while reducing material
costs.

[0078] Also, in the wheel cover according to the struc-
ture described above, the wheel cover may include a
cover/ attaching portion connecting portion that connects
the cover main body and the cover attaching portion to-
gether. According to this structure, connecting the cover
main body and the cover attaching portion facilitates at-
tachment of the wheel cover to the wheel.

[0079] Also, in the wheel cover according to the struc-
ture described above, the cover / attaching portion con-
necting portion may include a plurality of connecting
pawls that are provided on the outer peripheral surface
of the cover attaching portion and protrude radially out-
ward. The cover main body may be connected to the
cover attaching portion by the plurality of connecting
pawls being caught on an inner peripheral edge portion
of the cover main body.

[0080] In this structure, the connecting pawls are pro-
vided on the outer peripheral surface of the attaching
portion main body, and the cover attaching portion and
the cover main body are connected together using these
connecting pawls. The connecting pawls may be provid-
ed at equidistantintervals on the outer peripheral surface
of the attaching portion main body, or one or more pairs
of connecting pawls may be provided opposing each oth-
er. The connecting pawls are preferably provided sym-
metrically with respect to a line orthogonal to the axis.
The connecting pawls catch on the inner peripheral edge,
or there around, of the cover main body.

[0081] Also, in the wheel cover according to the struc-
ture described above, an end portion on the inner periph-
eral side of the cover main body may include a sloped
surface thatbecomes closerto the inside toward the inner
peripheral side. Also, the cover / attaching portion con-
necting portion may use one of i) a screw mechanism, ii)
a ratchet mechanism, and iii) a tapered insertion mech-
anism, provided between the sloped surface and the
main body of the cover attaching portion. In this structure,



21 EP 2 962 864 A1 22

the cover / attaching portion connecting portion may use
a screw mechanism, a ratchet mechanism, or a tapered
insertion mechanism, provided between the attaching
portion main body of the cover attaching portion and the
sloped surface of the cover main body.

[0082] Also, in the wheel cover according to the struc-
ture described above, the cover / attaching portion con-
necting portion may include a relative rotation inhibiting
type connecting portion that connects the cover main
body and the cover attaching portion together in a state
in which relative rotation between the two is inhibited.
[0083] In this structure, the cover / attaching portion
connecting portion may or may not have a relative rota-
tion inhibiting function. Therefore, the relative rotation in-
hibiting type connecting portion may include, for exam-
ple, one or more radially protruding portions provided on
one of the cover attaching portion and the cover main
body, and a radially recessed portion that corresponds
to the radially protruding portion and is provided on the
other of the cover attaching portion and the cover main
body. Also, the shape of a portion on which the cover
attaching portion is arranged, of the center connectable
portion provided on an inner peripheral portion of the cov-
er main body may be a multangular shape when viewed
from above, and the shape of the outer peripheral edge
of the cover attaching portion may be a corresponding
multangular shape.

[0084] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
a center connectable portion that is provided on an inner
peripheral portion of the cover main body and on which
the cover attaching portion is arranged. Also, the center
connectable portion may include i) an inner peripheral
sloped portion that is formed on the inner peripheral edge
and is sloped with respect to the axis, ii) an annular flat
surface, and iii) an annular wall portion. Also, the annular
wall portion may be corrugated. According to this struc-
ture, the center attaching portion abuts against the an-
nular flat surface, and pushing force is applied in the axial
direction. Also, forming the annular wall portion in a cor-
rugated shape enables the rigidity of the wall portion to
be increased, so even if the portion of the cover main
body that is to the outer peripheral side of the annular
wall portion bends, the portion of the cover main body
that is to the inner peripheral side of the annular wall
portion will not easily be affected.

[0085] Also, in the wheel cover according to the struc-
ture described above, the cover attaching portion may
include a) an annular groove-shaped pressure apply por-
tion that is provided on an outer peripheral portion and
pushes the cover main body in the axial direction, and b)
a radial reinforcing portion that is provided on an inside
portion of the groove-shaped pressure apply portion and
has a plurality of reinforcing members that extend in the
radial direction.

[0086] According to this structure, the groove-shaped
pressure apply portion is provided on the outer peripheral
edge on the open side of the attaching portion main body,
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and is positioned to the outer peripheral side of the in-
sertion hole of the wheel when the wheel cover is at-
tached to the wheel. Providing the radial reinforcing por-
tion on the groove-shaped pressure apply portion makes
the groove-shaped pressure apply portion less prone to
deforming in the radial direction. As a result, a decrease
in the pushing force of the cover attaching portion against
the cover main body may be inhibited, so the wheel cover
will not easily come off.

[0087] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
a center connectable portion that is provided on an inner
peripheral portion of the cover main body and on which
the cover attaching portion is arranged. Also, the center
connectable portion may include i) an inner peripheral
sloped portion thatis formed on the inner peripheral edge
and is sloped with respect to the axis, ii) an annular flat
surface, and iii) an annular wall portion. The cover at-
taching portion may include an annular groove-shaped
pressure apply portion that pushes the cover main body
in the axial direction. A plurality of protruding portions
may also be provided that protrude in the radial direction
on the outer peripheral surface of the groove-shaped
pressure apply portion, and in which the distance, from
the axis, of the outer peripheral edge of the groove-
shaped pressure apply portion is less than the distance,
from the axis, of a boundary line between the annular
wall portion and the annular flat surface of the cover main
body.

[0088] According to this structure, the radius of the out-
er peripheral edge of the cover attaching portion is less
than the radius of the outer peripheral edge of the annular
flat surface of the cover main body, so the work of con-
necting the cover attaching portion to the cover main body
is easier. Also, the radius to the protruding portions of
the cover attaching portion is substantially the same as
the radius of the outer peripheral edge of the annular flat
surface of the cover main body, so rattling may be inhib-
ited when the cover attaching portion is connected to the
cover main body (i.e., when the wheel cover is attached
to the wheel).

[0089] Also, in the wheel cover according to the struc-
ture described above, the cover attaching portion may
include a middle pushing portion that pushes toward the
wheel, at a middle portion in the radial direction of the
cover main body. According to this structure, forexample,
an arm portion may be provided on an outer peripheral
portion of the cover attaching portion, and this arm portion
may push the cover main body against the wheel at the
middle portioninthe radial direction. As aresult, the cover
main body is inhibited from rising up, so the outer periph-
eral edge may be made to abut nicely against the tire.
[0090] A second aspect of the disclosure which is in
accordance to the invention relates to a wheel cover that
covers at least a portion on an outside of a wheel that
includes a tire and a tire retaining portion that retains the
tire. The wheel cover is attached to the wheel in a state
in which an outer peripheral edge of the wheel cover
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abuts against the tire, and the wheel cover includes i) at
least one depression provided in a middle portion in a
radial direction of the wheel cover, and ii) at least one
annular concavo-convex portion (i.e., annular bead) pro-
vided on an outer peripheral side of a position that is 1/3
alength in the radial direction of the wheel cover from an
outer peripheral edge, on an outer peripheral side of the
at least one depression of the wheel cover. Here, the
technical characteristics according to the structures de-
scribed above may be employed in the wheel cover ac-
cording to this aspect.

[0091] A third aspect of the disclosure which is in ac-
cordance to the invention relates to a wheel cover that
covers at least a portion of an outside of a wheel. This
wheel cover includes a cover main body that has an an-
nular shape, and a cover attaching portion that attaches
the cover main body to the wheel by being attached to
the wheel on an inner peripheral side of the cover main
body. The cover main body includes i) a plurality of long
concavo-convex portions (i.e., long beads) that extend
linearly in a radial direction of the cover main body, from
aninner peripheral portion to an outer peripheral portion,
i) a plurality of inner peripheral side short concavo-con-
vex portions (i.e., inner peripheral side short beads) that
extend linearly in the radial direction of the cover main
body, from the inner peripheral portion to a middle por-
tion, and iii) a plurality of arc-shaped concavo-convex
portions (i.e., arc-shaped beads) arranged aligned in a
circumferential direction on an outer peripheral side of
the plurality of inner peripheral side short beads. Here,
the technical characteristics according to the structures
described above may be employed in the wheel cover
according to this aspect.

[0092] A fourth aspect of the disclosurerelates to a
wheel cover that covers at least a portion of an outside
of a wheel. This wheel cover includes a cover main body
that has an annular shape, and a cover attaching portion
that attaches the cover main body to the wheel by being
attached to the wheel on an inner peripheral side of the
cover main body. The wheel includes a connectable pro-
truding portion provided on an inner peripheral surface
of an insertion hole provided along a center axis of the
wheel, and the cover attaching portion includes an en-
gaging recessed portion that is able to engage with the
engagable protruding portion of the wheel and is provided
slanted with respect to the center axis. According to this
structure, the wheel cover is able to be attached to the
wheel and removed from the wheel by relative rotation
of the cover attaching portion relative with respect to the
wheel about the center axis. Here, the technical charac-
teristics according to the structures described above may
be employed in the wheel cover according to this aspect.
[0093] Afifth aspect of the disclosurerelates to a wheel
cover that covers at least a portion of an outside of a
wheel. This wheel cover includes a cover main body that
has an annular shape, and a cover attaching portion that
attaches the cover main body to the wheel by being at-
tached to the wheel on an inner peripheral side of the
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cover main body. The cover attaching portion includes
a) an engaging portion that is able to engage with an
engagable portion of the wheel, and b) an engaging mem-
ber main body that retains the engaging portion. The en-
gaging member main body has a structure that is able to
expand and contract in the axial direction. Here, the tech-
nical characteristics according to the structures de-
scribed above may be employed in the wheel cover ac-
cording to this aspect.

[0094] A sixth aspect of the disclosurerelates to a
wheel cover that covers at least a portion of an outside
of a wheel. This wheel cover includes a cover main body
that has an annular shape, and a cover attaching portion
that attaches the cover main body to the wheel by being
attached to the wheel on an inner peripheral side of the
cover main body. The cover attaching portion includes
a) a plurality of engaging members that are held to an
attaching portion main body, have engaging portions that
selectively engage with an engagable portion of the
wheel, and extend in a direction that includes a compo-
nent of a direction parallel to an axis, and b) a binding
force applying member that is a separate member from
the attaching portion main body and that pushes the plu-
rality of engaging portions toward the engagable portion
by being arranged between the plurality of engaging
members. With this structure, the binding force applying
member is attached between the plurality of engaging
members after the attaching portion main body has been
attached to the wheel. As a result, the engaging portions
are able to be pushed toward the engagable portion.
Here, the technical characteristics according to the struc-
tures described above may be employed in the wheel
cover according to this aspect.

[0095] A seventh aspect of the disclosurerelates to a
wheel cover that covers at least a portion of an outside
of a wheel. This wheel coverincludes a cover main body,
and a cover attaching portion that attaches the cover
main body to the wheel. The cover attaching portion in-
cludes a) a plurality of engaging members that extend in
a direction that includes a component parallel to the axis
of the cover attaching portion and that have engaging
portions that are able to engage with an engagable por-
tion of the wheel, and b) an engaging member retaining
portion that, with the engaging portions separated from
the engagable portion as a result of force in a direction
intersecting the axis being applied to one end portion of
each of the plurality of engaging members, holds the plu-
rality of engaging members at the other end portions. In
this structure, the cover main body is not limited to being
annular-shaped. Also, a spoke of the wheel or the like
may be used as the engagable portion. Here, the tech-
nical characteristics according to the structures de-
scribed above may be employed in the wheel cover ac-
cording to this aspect.

[0096] Also, in the wheel cover according to the struc-
ture described above, the cover main body may include
a structure in which a radius of the cover main body is
able to be adjusted.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0097] Features, advantages, and technical andindus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1is asectional view (a portion) showing a wheel
cover according to a first example embodiment of
the invention attached to a wheel;

FIG. 2A is a front view of a disc portion of the wheel
according to the first example embodiment;

FIG. 2B is a sectional view (a portion) taken along
line | - 1in FIG. 2A that is the disc portion according
to the first example embodiment;

FIG. 3A is a front view of a cover main body of the
wheel cover according to the first example embodi-
ment;

FIG. 3B is a sectional view taken along line A - A in
FIG. 3A;

FIG. 4 is a plan view of a cover attaching portion of
the wheel cover according to the first example em-
bodiment;

FIG. 5 is a sectional view taken along line B - B in
FIG. 4;

FIG. 6 is a sectional view taken along line C - C in
FIG. 4;

FIGS. 7Ato 7C are operational views when connect-
ing the cover attaching portion to the cover main body
of the wheel cover according to the first example
embodiment;

FIGS. 8A and 8B are operational views when attach-
ing the wheel cover according to the first example
embodiment to the wheel;

FIGS. 8C and 8D are operational views when remov-
ing the wheel cover according to the first example
embodiment from the wheel;

FIG. 9Ais a view corresponding to the sectional view
taken along line C - C in FIG. 4, of a cover attaching
portion of a wheel cover according to a modified ex-
ample of the first example embodiment of the inven-
tion;

FIG. 9B is a sectional view of the main portions when
the cover attaching portion in FIG. 9A is attached to
the wheel;

FIG. 10 is a plan view of a cover attaching portion of
a wheel cover according to a second example em-
bodiment of the invention;

FIG. 11 is a sectional view taken along line B - B in
FIG. 10;

FIG. 12 is a sectional view taken along line C - C in
FIG. 10;

FIGS. 13A and 13B are operational views when at-
taching the wheel cover according to the second ex-
ample embodiment to a wheel;

FIGS. 13C and 13D are operational views when re-
moving the wheel cover according to the second ex-
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ample embodiment from the wheel;

FIG. 14 is a sectional view (i.e., a view corresponding
to the sectional view taken along line C - C in FIG.
4) of a cover attaching portion of a wheel cover ac-
cording to a third example embodiment of the inven-
tion;

FIG.15is a sectional view (i.e., a view corresponding
to the sectional view taken along line C - C in FIG.
4) of a cover attaching portion of a wheel cover ac-
cording to a fourth example embodiment of the in-
vention;

FIG. 16 is a sectional view (i.e., a view corresponding
to the sectional view taken along line C - C in FIG.
10) of a cover attaching portion of a wheel cover
according to a fifth example embodiment of the in-
vention;

FIG. 17 is a sectional view (i.e., a view corresponding
to the sectional view taken along line C - C in FIG.
4) of a cover attaching portion of a wheel cover ac-
cording to a sixth example embodiment of the inven-
tion;

FIG. 18Ais a sectional view (i.e., a view correspond-
ing to the sectional view taken along line C - C in
FIG. 10) of a cover attaching portion of a wheel cover
according to a seventh example embodiment of the
invention;

FIG. 18B is a sectional view of the wheel cover ac-
cording to the seventh example embodiment of the
invention attached to a wheel;

FIG. 19Ais a sectional view (i.e., a view correspond-
ing to the sectional view taken along line C - C in
FIG. 10) of a cover attaching portion of a wheel cover
according to an eighth example embodiment of the
invention;

FIG. 19B is a view of the shape of an ornament re-
ceiving hole of the wheel to which the wheel cover
according to the eighth example embodiment attach-
es;

FIG. 20 is a sectional view (a portion) of a cover /
attaching portion connecting portion of a wheel cover
according to a ninth example embodiment of the in-
vention;

FIG. 21 is a sectional view (a portion) of a cover /
attaching portion connecting portion of a wheel cover
according to a tenth example embodiment of the in-
vention;

FIG. 22 is a sectional view (a portion) of a cover /
attaching portion connecting portion of a wheel cover
according to an eleventh example embodiment of
the invention;

FIGS. 23A and 23B are sectional views (portions) of
a cover / attaching portion connecting portion of a
wheel cover according to a twelfth example embod-
iment of the invention;

FIG. 24 is a sectional view (a portion) of a cover /
attaching portion connecting portion of a wheel cover
according to a thirteenth example embodiment of the
invention;
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FIG. 25A is a front view of a cover main body of the
wheel cover according to a fourteenth example em-
bodiment of the invention when the radius of the cov-
er main body is greatest;

FIG. 25B is a front view of the cover main body ac-
cording to the fourteenth example embodimentwhen
the radius thereof is smaller than that shown in FIG.
25A;

FIG. 25C is a sectional view of an attaching member
that attaches the cover main body to a wheel, ac-
cording to the fourteenth example embodiment;
FIG. 26A s afront view of a cover member of a wheel
cover according to a fifteenth example embodiment
of the invention;

FIG. 26B is a sectional view taken along line A - A
in FIG. 26A;

FIG. 27 is a front view of a cover main body of a
wheel cover according to a sixteenth example em-
bodiment of the invention;

FIG. 28 is a sectional view taken along line A - A of
the wheel cover according to the sixteenth example
embodiment;

FIG. 29 is a plan view of a cover attaching portion of
the wheel cover according to the sixteenth example
embodiment;

FIG. 30 is a bottom view of the cover attaching por-
tion according to the sixteenth example embodi-
ment;

FIG. 31 is a sectional view taken along line B - B in
FIG. 29;

FIG. 32 is a sectional view taken along line C - C in
FIG. 29;

FIG. 33 is a sectional view of the cover attaching
member connected to the cover main body, accord-
ing to the sixteenth example embodiment;

FIG. 34A is a front view of a cover main body of a
wheel cover according to a seventeenth example
embodiment of the invention;

FIG. 34Bis a plan view of a cover main body in which
a portion of the cover main body shown in FIG. 34A
has been modified;

FIG. 35A is a front view of a cover main body of a
wheel cover according to an eighteenth example em-
bodiment of the invention;

FIG. 35B is a sectional view (a portion) taken along
line D-Din FIG. 35A;

FIG. 36 is a front view of a cover main body of a
wheel cover according to a nineteenth example em-
bodiment of the invention;

FIG. 37Ais a sectional view of a wheel cover accord-
ing to a twentieth example embodiment of the inven-
tion attached to a wheel;

FIG. 37B is a front view of a cover main body of the
wheel cover according to the twentieth example em-
bodiment;

FIG. 38Ais a sectional view of a wheel cover accord-
ing to a twenty-first example embodiment of the in-
vention attached to a wheel;
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FIG. 38B is a front view of a cover main body of the
wheel cover according to the twenty-first example
embodiment;

FIG. 39is a sectional view of awheel cover according
to a twenty-second example embodiment of the in-
vention attached to a wheel;

FIG. 40A is a front view of a cover main body of a
wheel cover according to a twenty-third example em-
bodiment of the invention;

FIG. 40B is a plan view of a cover attaching portion
of the wheel cover according to the twenty-third ex-
ample embodiment; and

FIG. 41 is a front sectional view of a cover attaching
portion of a wheel cover according to a twenty-fourth
example embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0098] Hereinafter, example embodiments of the
wheel cover for preventing corrosion of the invention will
be described in detail with reference to the accompanying
drawings. The wheel cover covers at least a portion (i.e.,
a portion including a disc portion) of a wheel when a ve-
hicle is being transported. In some cases, the vehicle
may travel with the wheel cover attached to the wheel.

(First example embodiment)

[0099] A wheel 10 includes a tire retaining portion 12
and a tire 14, as shown in FIGS. 1, 2A, and 2B. The tire
holding portion 12 includes a disc portion 16 that has a
general disc shape, and an annular rim 18 provided on
an outer periphery of the disc portion 16. The tire 14 is
held to the rim 18. A planned hole to which a center or-
nament attaches (hereinafter this hole will be referred to
as an "ornament receiving hole") 20 is formed in a center
portion of the disc portion 16. The ornament receiving
hole 20 extends along a rotational axis L (hereinafter,
simply referred to as "axis L"). An engageable protruding
portion 22 that serves as an annular engageable portion
is formed on an inner peripheral surface 21. FIG. 2A
shows the positions of hub bolt holes 23 and spokes 24.
Also, a disc brake 27 that includes a brake rotating body
25 that is able to rotate together with the wheel 10, and
a caliper 26 that presses a friction member against the
brake rotating body 25, and the like are arranged to the
inside of the wheel 10.

[0100] A wheel cover 30 is attached to the wheel 10.
The wheel cover 30 mainly covers the outside of the disc
portion 16 of the wheel 10, and includes, as separate
members, a cover main body 32 and a center attaching
portion 34 that serves as a cover attaching portion. The
wheel cover 30 attaches to the wheel 10 by the center
attaching portion 34 being inserted into the ornament re-
ceiving hole 20 while a portion of an outer peripheral por-
tion of the center attaching portion 34 is overlapped with
a portion of an inner peripheral portion of the cover main
body 32. The cover main body 32 and the center attach-
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ing portion 34 may be made of resin material such as
polypropylene or polyethylene, forexample, butthey may
also be made of other material such as heavy paper or
wood or the like. Regardless of the material of which they
are made, it is desirable that the cover main body 32 and
the center attaching portion 34 be able to bend and not
be very rigid, i.e., it is desirable that they be flexible.

(Cover main body)

[0101] As shown in FIG. 3A, the cover main body 32
is a plate-shaped member having a generally annular
shape. As shown in FIG. 3B, a middle portion in the radial
direction is curved so as to protrude outward with respect
to an outside surface of the disc portion 16 (this surface
may be referred to as a "design surface"), when the wheel
cover 30 is attached to the wheel 10 (hereinafter, this
state may simply be referred to as "attached" or "attached
state"). Therefore, in an attached state, a distance d (see
FIG. 1) between the outside surface of the disc portion
16 and the inside surface of the cover main body 32 is
often provided. In other words, the wheel cover 30 is able
to be used with various types of wheels by having the
cover main body 32 be formed in a curved shape in which
it protrudes to the outside when attached. In this speci-
fication, the outside and the inside refer to the outside
and the inside of the wheel 10 when the wheel cover 30
is attached to the wheel 10, and may be referred to as
the outside and the inside in the direction of the axis L
(hereinafter, simply referred to as the "axial direction"),
or simply as the outside and the inside.

[0102] The cover mainbody 32 has annular beads (an-
nular concavo-convex portions) 40 and 42 that are
formed in positions spaced apart from one another in the
radial direction, as shown in FIG 3A. In this specification,
the term "bead" refers to a concavo-convex portion such
as that illustrated in FIG. 3B (i.e., the beads 40 and 42),
for example. The bead 42 is formed to the outer periph-
eral side of the bead 40. These beads 40 and 42 give
the cover main body 32 rigidity. The bead 40 is provided
in a substantially center portion in the radial direction of
the cover main body 32, and the bead 42 is provided in
a position approximately 0.25 of a length RO in the radial
direction of the cover main body 32 from the outer pe-
ripheral edge, i.e., approximately 0.2 of a length R1 from
a center PO (which is not a physical object, but a point
on the axis L when the wheel cover 30 is attached to the
wheel 10) of the cover main body 32 to the outer periph-
eral edge. The bead 42 may be provided to the outer
peripheral side of a position 0.4 of the length RO (i.e., 0.4
RO0), provided to the outer peripheral side of a position of
(0.3 R0), provided to an inner peripheral side of a position
of (0.1 R0), or provided to the inner peripheral side of a
position of (0.2 R0). Also, the outer peripheral edge por-
tion of the cover main body 32 has an R-shape (referred
to as an "R-shaped portion 44", an "outer peripheral edge
portion", or simply an "outer peripheral edge 44"). The
curved portion of the R-shaped portion 44 is able to abut
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against the tire 14, so the tire 14 will not easily be
scratched. Also, the tire 14 abuts against the wheel cover
30, so the disc portion 16 is able to be well protected from
the outside.

[0103] A depression 46 that is continuous in the cir-
cumferential direction is formed in a portion where the
bead 40 is formed in the center portion of the cover main
body 32. This depression 46 is provided extending in the
radial direction, enveloping the entire bead 40. The de-
pression 46 includes depressions 46a and 46b in which
the depths of the concave portions (i.e., the depths in the
axial direction) differ from each other. The depressions
46a and 46b are provided alternately in positions sepa-
rated by 90°. The depressions 46a and 46b have both
shapes in which the bottom surface is defined by a curved
line and a straight line. The shapes and numbers of the
depressions 46a and 46b are arbitrary. Forming the de-
pression 46 enables the portion of the cover main body
32 that is on the inner peripheral side of the bead 42 to
be able to deform easily, thereby enabling stress to easily
be absorbed. The depression 46 is concave, oriented
with the outside being open and the inside being the bot-
tom portion, as shown in FIG. 3B. The shape of the wheel
10 may vary, with i) a length R* in the radial direction
between the axis L and a contact point of the tire 14 and
the outer peripheral edge 44 of the cover main body 32,
and ii) a distance H* in a direction parallel to the axis L
between the contact point and an open portion 47 of the
ornament receiving hole 20 of the disc portion 16 (here-
inafter, R* and H* may collectively be referred to as the
"offset length") often differing depending on the type of
wheel, as shown in FIG. 1. Therefore, if the offset length
and the shape of the cover main body 32 do not match,
force will be applied to the cover main body 32 and the
cover main body 32 may consequently deform when the
wheel cover 30 is attached to the wheel 10. Also, if there
is a gap between the R-shaped portion 44 and the tire
14 due to deformation of the cover main body 32 (i.e., if
the R-shaped portion 44 rises up off of the tire 14), the
likelihood of rain or the like getting into the disc portion
16 increases, which is undesirable. Therefore, in the
wheel cover 30 according to this example embodiment,
the depression 46 is formed in the middle portion of the
cover main body 32, so the cover main body 32 deforms
easily. Also, the portion on the inner peripheral side is
separated from the portion on the outer peripheral side
by the bead 42, so even if the portion on the inner pe-
ripheral side deforms, the portion on the outer peripheral
side of the bead 42 will not easily deform. As a result,
even if the offset length and the shape of the cover main
body 32 do not match, the shape (i.e., the flatness and
roundness and the like) is maintained on the outer pe-
ripheral side of the bead 42, so the R-shaped portion 44
of the cover main body 32 is able to stably abut against
the tire 14. In this sense, the inner peripheral side of the
bead 42 may be referred to as a "stress relieving portion",
and the outer peripheral side of the bead 42 may be re-
ferred to as a "tire opposing portion".
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[0104] Also, aconnectable portion (a portion that over-
laps with the center attaching portion 34) to which the
center attaching portion 34 attaches is provided on a por-
tion to the inner peripheral side of the portion of the cover
main body 32 where the depression 46 is formed. This
connectable portion includes an annular flat surface por-
tion 48 that extends flat in the radial direction, and a
sloped portion 50 that has a sloped surface that is sloped
with respect to the axis L to the inner peripheral side of
the flat surface portion 48. The sloped portion 50 includes
a sloped surface that slopes farther inward toward the
inner periphery. An inner peripheral edge portion 52 of
the sloped portion 50 is a portion that protrudes in the
inner peripheral direction (including the flat surface in the
radial direction). The provision of the inner peripheral
edge portion 52 is not absolutely essential. Hereinafter,
the connectable portion may also be referred to as a
"center connectable portion".

(Center attaching portion)

[0105] As shown in FIGS. 4 to 6, the center attaching
portion 34 includes i) an attaching portion main body 60
has a generally conical shape, ii) a pressure apply portion
62 formed on an outer periphery of the attaching portion
main body 60, and iii) an inserting portion 64 that is in-
serted into the ornament receiving hole 20. The axis of
the center attaching portion 34 is aligned with the axis L
of the wheel 10 when the center attaching portion 34 is
attached to the wheel 10.

(Attaching portion main body)

[0106] The attaching portion main body 60 includes a
sloped surface that s sloped such that the radius increas-
es from the inside of the axis L toward the outside of the
axis L. The pressure apply portion 62 is provided on the
outermost side of the sloped surface. The pressure apply
portion 62 protrudes outward, with the outwardly protrud-
ing top surface being flat (i.e., a flat surface 65). The
pressure apply portion 62 opposes the flat surface portion
48 of the cover main body 32 when the center attaching
portion 34 is connected to the cover main body 32. Also,
the flat surface 65 provided to facilitate the work of con-
necting the center attaching portion 34 to the cover main
body 32 and the like, as will be described later.

(Cover / attaching portion connecting portion)

[0107] Four connecting pawls 66 are formed on the
sloped surface of the attaching portion main body 60.
The four connecting pawls 66 are provided in the same
position in the axial direction, and in symmetrical posi-
tions with respect to lines B - B and C - C that extend in
the radial direction, and have shapes in which plate-
shaped members curve in the radial direction (i.e.,
shapes with a recess to the outside), as shown in FIGS.
410 6. In otherwords, the connecting pawls 66 are formed
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in shapes that enable the inner peripheral edge portion
52 of the sloped portion 50 of the cover main body 32 to
be housed between opposing portions 68a and 68b (see
FIG. 5). Also, the connecting pawls 66 have shapes that
enable them to easily deform in the radial direction. In
this example embodiment, four of the connecting pawls
66 are provided, but two or three, or five or more may
also be provided. Also, the connecting pawls 66 may be
provided at equidistant intervals. In this example embod-
iment, the connecting pawls 66 of the center attaching
portion 34 and the inner peripheral edge portion 52 of
the cover main body 32 and the like form a cover / at-
taching portion connecting portion 70 (see FIGS. 7A to
7C). An opening 72 that has a generally oval shape is
provided on the inside of the attaching portion main body
60.

(Inserting portion)

[0108] The inserting portion 64 is held to the attaching
portion main body 60. The inserting portion 64 includes
a pair of guide members 78a and 78b provided in posi-
tions in which the phases are 180° apart, and a pair of
engaging members 82a and 82b. The guide members
78a and 78b and the engaging members 82a and 82b
are alternately provided.

(Guide)

[0109] The guide members 78a and 78b extend sub-
stantially parallel to the axis L and each includes a guide
portion main body 84a and 84b, a reinforcing rod 86a
and 86b, and a sloped surface retaining member 88a and
88b and the like, as shown in FIG. 5. The guide portion
main bodies 84a and 84b are held to a portion corre-
sponding to a narrow portion of the opening 72 of the
attaching portion main body 60. Also, the pair of guide
portion main bodies 84a and 84b are connected by a
guide connecting member 90 that extends in the diamet-
rical direction. Each of the guide portion main bodies 84a
and 84b is generally shaped like a portion of a cylinder,
with the outer peripheral surface opposing the inner pe-
ripheral surface 21 of the ornament receiving hole 20.
Meanwhile, the reinforcing rods 86a and 86b are provid-
ed on the inner peripheral sides of the guide portion main
bodies 84a and 84b, respectively, and the sloped surface
retaining members 88a and 88b are provided between
the outer peripheral surfaces of the guide portion main
bodies 84a and 84b and the reinforcing rods 86a and
86b. The sloped surface retaining members 88a and 88b
are provided on the inside in the axial direction, and each
includes asloped surface 92a and 92b that slopes radially
outward farther toward the outside, with the radially out-
ermost edge of the sloped surface 92a and 92b being
continuous with the outer peripheral surface of the guide
portion main body 84a and 84b. The sloped surfaces 92a
and 92b are provided to make it easier to insert the in-
serting portion 64 into the ornament receiving hole 20.
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Even if the inserting portion 64 is inserted at an angle
with respect to the axis L, the sloped surfaces 92a and
92b enable the posture of the inserting portion 64 to be
corrected to a posture that is parallel to the axis L. The
sloped surfaces 92a and 92b may be flat surfaces or
curved surfaces.

[0110] Also, force receiving portions 94a1 and 94a2
and force receiving portions 94b1 and 94b2 are provided
on both end portions, in the circumferential direction, of
the end portions on the outside in the axial direction, of
the guide portion main bodies 84a and 84b. The force
receiving portions 94a1 and 94a2 and the force receiving
portions 94b1 and 94b2 extend in a direction parallel to
the axis L, and the outer peripheral surfaces thereof are
able to abut against the inner peripheral surface 21 of
the ornament receiving hole 20 (hereinafter, the outer
peripheral surfaces of the force receiving portions 94a1,
94a2, 94b1, and 94b2 may be referred to as "abutting
surfaces"). The outside diameter defined by the outer
peripheral surfaces of the guide portion main bodies 84a
and 84b is smaller than the inside diameter of the orna-
ment receiving hole 20. Therefore, if the force receiving
portions 94 (the reference characters a1, a2, b1, and b2
will be omitted when referring to all of the force receiving
portions collectively when it is not necessary to distin-
guish among the force receiving portions 94a1, 94a2,
94b1,and 94b2; the same also applies to other members,
so when it is not necessary to differentiate among them,
reference characters a and b will be omitted) are not pro-
vided, the guide portion main bodies 84a and 84b do not
against the inner peripheral surface 21 of the ornament
receiving hole 20 when the wheel cover 30 is attached
to the wheel 10, so force applied between the wheel 10
and the wheel cover 30 is received by engaging protrud-
ing portions that will be described later. In contrast, when
the force receiving portions 94 are provided, force is also
received by the force receiving portions 94, so the force
received by the engaging protruding portions is lessened.
As a result, the engaging protruding portions are not as
easily damaged. Accordingly, the force receiving por-
tions 94 are preferably provided in opposing positions
(i.e., positions spaced apart by a center angle of 180°).
In this example embodiment, the relative positional rela-
tionship is such that the force receiving portions 94a1
and 94b2 oppose one another, and the force receiving
portions 94a2 and 94b1 oppose one another. In this ex-
ample embodiment, two each the force receiving portions
94 are provided on each of the guide portion main bodies
84a and 84b, with one force receiving portion 94 being
provided on each end portion in the circumferential di-
rection of each of the guide portion main bodies 84a and
84b. Alternatively, three or more of the force receiving
portions 94 may be provided on each of the guide portion
main bodies 84a and 84b. Also, one may be provided in
a center portion in the circumferential direction of each
of the guide portion main bodies 84a and 84b. On the
other hand, while it is possible to provide the force re-
ceiving portions 94 across the entire guide portion main
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bodies 84a and 84b in the circumferential direction, if the
area of the abutting surface of the force receiving portions
94 istoolarge, resistance when attaching the wheel cover
30 to the wheel 10 will increase. In contrast, providing
the force receiving portions 94 on a portion in the circum-
ferential direction of the guide portion main bodies 84
enables the load received by the engaging protruding
portions to be reduced while avoiding excessive resist-
ance.

(Engaging portion)

[0111] AsshowninFIG. 6, the engaging members 82a
and 82b extend substantially parallel to the axis L. Out-
side end portions of the engaging members 82a and 82b
are designated one end portions 96a and 96b, and inside
end portions thereof are designated other end portions
98a and 98b. The one end portions 96a and 96b are
positioned protruding to the outside from the opening 72
and are free. Also, two each of an engaging protruding
portion 100a and an engaging protruding portion 100b
(i.e., engaging protruding portions 100a1, 100a2, 100b1,
and 100b2) are provided with gaps therebetween in a
center portion in the circumferential direction, on the oth-
er end portions 98a and 98b. In this example embodi-
ment, each of the engaging protruding portions 100a1,
100a2, 100b1, and 100b2 corresponds to an engaging
portion. Also, the engaging members 82a and 82b are
connected by an engaging portion connecting member
102 at the other end portions 98a and 98b. The engaging
portion connecting member 102 is generally U-shaped
and is fixed to the guide connecting member 90 at a mid-
dle portion. The engaging members 82a and 82b are held
to the attaching portion main body 60 via the engaging
portion connecting member 102 and the guide connect-
ing member 90. A plurality of reinforcing portions (ribs)
104p, 104q, and 104r (see FIGS. 4 and 5) that extend in
the diametrical direction are provided parallel to each oth-
eronthe engaging portion connecting member 102. Each
of these reinforcing portions 104p, 104q, and 104r is a
plate-shaped member that is provided protruding out in
the axial direction from the engaging portion connecting
member 102, making the engaging members 82a and
82b less prone to deforming in a direction in which they
come closer together.

[0112] When force in the inner peripheral direction is
applied to the one end portions 96a and 96b of the en-
gaging members 82a and 82b, the engaging members
82a and 82b pivot about the other end portions 98a and
98b (also including elastic deformation (bending toward
the inner peripheral side)), such that the engaging pro-
truding portions 100a1, 100a2, 100b1, and 100b2 pivot
toward the inner peripheral side. If the engaging protrud-
ing portions 100a were provided continuous in the cir-
cumferential direction (i.e., if they were not divided by the
center portion), the difference between the positions in
the axial direction of the center portions and the end por-
tions in the circumferential direction of the engaging pro-
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truding portions 100a would increase (i.e., the center por-
tion would be positioned farther to the outside in the axial
direction) in the pivoted state. As a result, the center por-
tions of the engaging protruding portions 100a may catch
on the engageable protruding portion 22 of the ornament
receiving hole 20, thus making smooth attachment / re-
moval difficult. On the other hand, if the lengths in the
circumferential direction of the engaging members 82
and the engaging protruding portions 100 are shortened,
the difference in the positions in the axial direction be-
tween both end portions of the engaging protruding por-
tions 100 would be less, but the portion that engages with
the engageable protruding portion 22 would also be re-
duced, so the center attaching portion 34 is apt to come
off. Also, it is possible to shorten the lengths in the cir-
cumferential direction of the engaging members 82 and
increase the number of engaging members 82, but doing
so would make the structure complex. In contrast, in-
creasing the lengths in the circumferential direction of
the engaging members 82a and 82b and providing the
engaging protruding portions 100a1, 100a2, 100b1, and
100b2 in sets of two with gaps in the center portions
makes it possible to reduce the difference in the positions
in the axial direction between both end portions in the
circumferential direction of the engaging protruding por-
tions 100a1, 100a2, 100b1, and 100b2, without making
the structure complex. Doing so also makes the center
attaching portion 34 less apt to come off.

[0113] If force in the inner peripheral direction were to
be applied to the one end portions 96a and 96b when
the reinforcing portions 104p, 104q, and 104r are not
provided, the engaging portion connecting member 102
and the engaging members 82 would deform. Therefore,
when the force is released, the engaging portion con-
necting member 102 and the engaging members 82 may
not return sufficiently, so sufficient binding force may not
be able to be obtained. In contrast, when the reinforcing
portions 104p, 1049, and 104r are provided on the en-
gaging portion connecting member 102, even if force is
applied to the one end portions 96a and 96b, the engag-
ing portion connecting member 102 will not easily deform.
Instead, mainly the engaging members 82a and 82b will
deform. Therefore, when the force is released, the en-
gaging protruding portions 100 are able to pivot to the
outer peripheral side, thus inhibiting the binding force
from becoming insufficient. In this example embodiment,
the guide connecting member 90 and the engaging por-
tion connecting member 102 that includes the reinforcing
portions 104p, 104q, and 104r form a rigid retaining por-
tion.

[0114] FIGS. 4 to 6 show a state in which the center
attaching portion 34 is formed from a plurality of mem-
bers, but the center attaching portion 34 may also be
integrally formed (i.e., formed by a single member). For
example, when made by injection molding or the like, the
center attaching portion 34 will be integrally formed. That
is, regardless of the method by which the center attaching
portion 34 is formed, the center attaching portion 34 may
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be integrally formed or formed from a plurality of mem-
bers. This also applies to the example embodiments de-
scribed below.

(Attaching and removing operations)

[0115] Next, the operations of attaching and removing
the wheel cover 30 structured as described above to and
from the wheel 10 will be described.

(Attaching operation)
(Operation 1)

[0116] The center attaching portion 34 and the cover
main body 32 are connected together in advance. As
shown in FIGS. 7A to 7C, a worker inserts the center
attaching portion 34 in the axial direction on the inner
peripheral side of the cover main body 32. As shown in
FIG. 7B, the connecting pawls 66 (i.e., the outer periph-
eral surface of the opposing portion 68b) are pushed to
the inner peripheral side by the inner peripheral edge
portion 52 (or the sloped portion 50) of the cover main
body 32, and thus elastically deform. When the connect-
ing pawls 66 pass the inner peripheral edge portion 52
and the pushing force is released, the connecting pawls
66 return to their original shape by restoring force, such
that the inner peripheral edge portion 52 of the cover
main body 32 is housed between the opposing portions
68a and 68b, as shown in FIG. 7C. As aresult, the center
attaching portion 34 and the cover main body 32 are con-
nected together. In this case, the connecting operation
is easy when the worker pushes the flat surface 65 of the
pressure apply portion 62 of the center attaching portion
34 toward the cover main body 32. Also, in this state, the
pressure apply portion 62 of the center attaching portion
34 is positioned on the flat surface portion 48 of the cover
main body 32, and the cover main body 32 and the center
attaching portion 34 overlap (with the cover main body
32 on the inside and the center attaching portion 34 on
the outside) in the axial direction at a portion on the inner
peripheral side of the flat surface portion 48 of the cover
main body 32. In this way, the inner peripheral edge por-
tion 52 effectively serves to make the connecting pawls
66 elastically deform in the radial direction.

(Operation 2)

[0117] The cover main body 32 and the center attach-
ing portion 34 that have been connected together are
then attached to the wheel 10. The center attaching por-
tion 34 is inserted into the ornament receiving hole 20,
and the worker applies force in the inner peripheral di-
rection to the one end portions 96a and 96b of the en-
gaging members 82a and 82b, as shown in FIG. 8A. The
engaging protruding portions 100a and 100b are moved
totheinner peripheral side by the pivoting of the engaging
members 82a and 82b. The worker then pushes the cent-
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er attaching portion 34 in along the axis L until the en-
gaging protruding portions 100a and 100b are positioned
to the inside of the engageable protruding portion 22. In
this state, when the force in the inner peripheral direction
that is applied to the one end portions 96a and 96b is
released, the engaging protruding portions 100a1,
100a2, 100b1, and 100b2 are able to be made to engage
on the inside in the axial direction of the engageable pro-
truding portion 22, as shown in FIG. 8B, by the restoring
force. In this state, the pressure apply portion 62 of the
center attaching portion 34 abuts against the flat surface
portion 48 of the cover main body 32, and the worker
pushes the cover main body 32 toward the wheel 10.
Also, stress generated in the wheel cover 30 due to the
shape (i.e., the offset amount) of the wheel 10 not match-
ing the shape of the wheel cover 30 is received by a
portion of the cover main body 32 that is on the inner
peripheral side of the bead 42, and causes this portion
to deform. As a result, the outer peripheral edge 44 of
the cover main body 32 is able to be well abutted against
the tire 14, so the disc portion 16 of the wheel 10 can be
well protected from the outside.

[0118] The attaching operation is not limited to being
performed in the manner described above. For example,
when the center attaching portion 34 is inserted into the
ornament receiving hole 20, the center attaching portion
34 may simply be pushed in a direction parallel to the
axis L (i.e., pushed at the flat surface 65 of the pressure
apply portion 62). The engaging protruding portions
100a1, 100a2, 100b1, and 100b2 are able to be pushed
in to the inside of the engageable protruding portion 22
by the elastic deformation of the engaging members 82a
and 82b. Also, attachment of the cover main body 32 to
the wheel 10 may also be performed simultaneously with
the connection of the cover main body 32 to the center
attaching portion 34. The cover main body 32 may be
attached to the wheel 10, and the cover main body 32
may be connected to the center attaching portion 34, by
placing the cover main body 32 against the wheel 10 and
inserting the center attaching portion 34 into the orna-
ment receiving hole 20.

(Removing operation)

[0119] As shown in FIG. 8C, the worker applies force
in the inner peripheral direction to the one end portions
96a and 96b of the engaging members 82a and 82b (i.e.,
force to bring the engaging members 82a and 82b closer
together). Pivoting of the engaging members 82a and
82b causes the engaging protruding portions 100a1,
100a2, 100b1, and 100b2 to move to the inner peripheral
side, and thus come away from the engageable protrud-
ing portion 22. The engaging protruding portions 100 dis-
engage from the engageable protruding portion 22, so
as shown in FIG. 8D, the center attaching portion 34 is
able tobe easily moved to the outside in the axial direction
(i.e., pulled out), thus enabling the wheel cover 30 to be
removed from the wheel 10.
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[0120] In this way, in this example embodiment, the
engaged state and the disengaged state of the engaging
protruding portions 100 and the engageable protruding
portion 22 are switched by the pivoting of the engaging
protruding portions 100 following the pivoting (also in-
cluding bending) of the engaging members 82. There-
fore, during attachment/removal, the load that is applied
to the engaging protruding portions 100 is reduced, so
the engaging protruding portions 100 will not easily be
damaged. As aresult, the number of times that the wheel
cover 30 can be used is able to be increased.

[0121] In the example embodiment described above,
the engaging protruding portions 100a1, 100a2, 100b1,
and 100b2 and portions of the engaging members 82a
and 82b other than the engaging protruding portions are
made of the same type of resin material, but the engaging
protruding portions may also be made of material with a
largerfriction coefficient than the portions of the engaging
members 82a and 82b other than the engaging protrud-
ing portions. FIGS. 9A and 9B show one example of this.
As shown in FIGS. 9A and 9B, the engaging protruding
portions are engaging protruding portions 140a1 (140a2)
and 140b1 (140b2) that are made of rubber. In this way,
the engaging protruding portions 140 are made of mate-
rial with a high friction coefficient such as rubber, so in
an attached state, even if force in a direction parallel to
the axis L is applied to the wheel cover 30, the wheel
cover 30 will not easily come off of the wheel 10 because
of friction force. As shown in FIG. 9B, when the engaging
protruding portions 140 are engaged with the engageable
protruding portion 22, the engaging protruding portions
140 are not positioned to the inside of the engageable
protruding portion 22 with a space therebetween, but are
able to abut against the engageable protruding portion
22.Rubber orthelike is not very rigid and easily elastically
deforms, so the elastic deformation of the rubber or the
like itself enables it to be engaged while abutting against
the engageable protruding portion 22.

(Second example embodiment)

[0122] A center attaching portion 150 of a wheel cover
according to a second example embodiment will now be
described with reference to FIGS. 10 to 12. The cover
main body 32 is the same as it is in the first example
embodiment, so a description thereof will be omitted. In
FIGS. 10 to 12, the center attaching portion 150 includes
an attaching portion main body 152, a pressure apply
portion 154, and an inserting portion 156. The attaching
portion main body 152 has a generally conical shape.
The pressure apply portion 154 is provided on an outside
open portion, and a circular opening 158 is provided on
the inside.

(Inserting portion)

[0123] The inserting portion 156 includes a pair of
guide members 160a and 160b, and a pair of engaging
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members 162a and 162b. As shown in FIGS. 10 and 11,
the pair of guide members 160a and 160b are held to the
inner peripheral surface of the attaching portion main
body 152. Force receiving portions 163a1, 163a2, 163b1,
and 163b2 are provided on both end portions (i.e., one
on each), in the circumferential direction, of the outside
end portions of the guide members 160a and 160b.

(Engaging portions)

[0124] As shown in FIGS. 10 and 12, the engaging
members 162a and 162b are curved in general U-
shapes, with one end portions 164a and 164b positioned
on the inner peripheral side, and other end portions 166a
and 166b positioned on the outer peripheral side. The
engaging members 162a and 162b are held to the at-
taching portion main body 152 at the other end
portions166a and 166b. In this example embodiment, the
attaching portion main body 152 serves as an engaging
member connecting portion. Also, the one end portions
164aand 164b and the other end portions 166a and 166b
are positioned on the outside, a curved portion is posi-
tioned on the inside, and engaging protruding portions
168a1, 168a2, 168b1, and 168b2 are provided on por-
tions on the inside thereof. A portion that includes the
one end portions 164a and 164b of the engaging mem-
bers 162a and 162b is sloped toward the inner peripheral
side farther toward the outside in the axial direction, and
in this example embodiment, the one end portions 164a
and 164b come close to the opening 158. Also, the edges
of the one end portions 164a and 164b are connected
together so as to form a generally inverted V-shape. Fur-
thermore, reinforcing portions 172 (ribs) that protrude in
the axial direction are provided between the other end
portions 166a and 166b, along the diametrical direction,
on the engaging members 162a and 162b.

(Attaching and removing operations)

[0125] When attaching the wheel cover structured as
described above, a worker applies force in a direction
that brings the one end portions 164a and 164b (i.e., the
portions that form the inverted V-shape) closer together
(i.e., toward the inner peripheral side), as shown in FIG.
13A. The engaging members 162a and 162b pivot about
the other end portions 166a and 166b, such that the en-
gaging protruding portions 168a and 168b move in the
inner peripheral direction. After the center attaching por-
tion 150 has been pushed in in the axial direction until
the engaging protruding portions 168a and 168b are po-
sitioned to the inside ofthe engageable protruding portion
22, the force applied to the one end portions 164a and
164b is released. As shown in FIG. 13B, the engaging
members 162a and 162b return to their original states,
such that the engaging protruding portions 168a and
168b engage on the inside of the engageable protruding
portion 22. When removing the wheel cover, a worker
applies force in the direction to bring the one end portions
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164a and 164b closer together, as shown in FIG. 13C.
The engaging protruding portions 168a and 168b are
moved in the inner peripheral direction, such that the
state changes from an engaged state to a disengaged
state. As a result, the center attaching portion 150 can
be pulled out along the axis L, thus enabling the wheel
cover 30 to be removed from the wheel 10, as shown in
FIG. 13D. In this way, in this example embodiment, the
engaging members 162a and 162b are made to pivot
around a portion to the outside of the position where the
engaging protruding portions 168a and 168b are provid-
ed, by force that squeezes the inverted V-shaped portion
being applied. As a result, the engaging protruding por-
tions 168a and 168b are able to be nicely separated from
the engageable protruding portion 22.

[0126] It is not absolutely essential that the engaging
members 162a and 162b be made of a single material.
That is, the engaging protruding portions 168a and 168b
(or surrounding portions that include the engaging pro-
truding portions 168a and 168b) may be made of material
with a smaller thermal expansion coefficient than other
portions. Zirconium tungstate (ZrW,03) and silicon oxide
(LiO,-Al,O4-nSiO,) or the like correspond to materials
with a small thermal expansion coefficient. These are
also materials that expand slightly (i.e., materials in which
the thermal expansion coefficient is negative) when the
temperature decreases. General purpose resin such as
polypropylene is material that expands (i.e., material in
which the thermal expansion coefficient is positive) when
the temperature rises, so the portion of the engaging
members 162a and 162b other than the engaging pro-
truding portions 168a and 168b can conceivably be made
of material with a positive thermal expansion coefficient.
In this way, if the dimensional stability of the engaging
protruding portions 168a and 168b can be improved, a
change in the tightening force (i.e., the binding force)
caused by a change in temperature can be suppressed.

(Third example embodiment)

[0127] Next, a center attaching portion 190 of a wheel
cover according to a third example embodiment of the
invention will be described with reference to FIG. 14. The
other portions are the same as they are in the first exam-
ple embodiment, so descriptions thereof will be omitted.
In this example embodiment, a plurality of engaging pro-
truding portions 194a, 194b, 196a, 196b, 198a, and 198b
are provided with gaps therebetween in the axial direc-
tion, on engaging members 192a and 192b, as shown in
FIG. 14. The engaging protruding portions 194a1
(194a2), 194b1 (194b2), 196a1 (196a2), 196b1 (196b2),
198a1 (198a2), and 198b1 (198b2) each have a different
protrusion amount AA in the radial direction. The protrud-
ing portions 198 positioned on the outside in the axial
direction have the largest protrusion amount AA3 in the
radial direction, the protrusion amount AA1 of the pro-
truding portions 194 positioned on the inside is the small-
est, and the protrusion amount AA2 of the protruding por-
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tions 196 positioned in the middle is medium-sized (i.e.,
AA1 < AA2 < AA3). When the inside diameter of the or-
nament receiving hole 20 is large, the insertion length of
the center attaching portion 190 into the ornament re-
ceiving hole 20 is increased, and when the inside diam-
eteris small, the insertionlength is decreased. Therefore,
even if the inside diameter of the ornament receiving hole
20 is different, the wheel cover of this example embodi-
mentis able to be used. Also, the protruding portions 198
with the large protrusion amount AA are provided on the
outside in the axial direction. Therefore, the insertion
length need only be small when the inside diameter of
the ornament receiving hole 20 is small, and the insertion
length need only be large when the inside diameter is
large. The design is such that the protruding portions 198
with the large protrusion amount AA will not to get in the
way when the inside diameter is small.

(Fourth example embodiment)

[0128] Next, a center attaching portion 200 of a wheel
cover according to a fourth example embodiment of the
invention will be described with reference to FIG. 15. The
other portions are the same as they are in the first exam-
ple embodiment, so descriptions thereof will be omitted.
InFIG. 15, engaging member main bodies 202a and 202b
are provided in positions opposing one another. Outer
holes 204a and 204b and inner holes 206a and 206b that
open in the radial direction are provided in two locations
separated in the axial direction in the engaging member
main bodies 202a and 202b, and protruding members
210a and 210b are arranged on the inner peripheral side
of the engaging member main bodies 202a and 202b.
Each of the protruding members 210a and 210b is a
member that extends in a direction parallel to the axis L,
and has an engaging protruding portion 212a and 212b
formed on an inside end portion, and a rod 214a and
214b provided extending in the radial direction on an out-
er end portion. The protruding members 210a and 210b
are retained so as to be able to pivot about pivot shafts
220aand 220b at the inside end portion, in a posture with
the engaging protruding portions 212a and 212b protrud-
ing out in the outer peripheral direction from the inner
holes 206a and 206b, and the rods 214a and 214b pro-
truding in the outer peripheral direction from the outer
holes 204a and 204b, and are retained via springs 222a
and 222b at a middle portion. The springs 222a and 222b
are provided in a state that applies urging force to the
protruding members 210a and 210b in a direction that
pushes the engaging protruding portions 212a and 212b
to the outer peripheral side.

[0129] In the center attaching portion 200 structured
as described above, when the rods 214a and 214b are
pushed to the inner peripheral side against the urging
force ofthe springs 222aand 222b, in the engaging mem-
ber main bodies 202a and 202b, the protruding members
210a and 210b pivot about the pivot shafts 220a and
220b such that the engaging protruding portions 212a
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and 212b move to the inner peripheral side. As a result,
the engaging protruding portions 212a and 212b move
away from the engageable protruding portion 22. In this
state, the wheel cover can be easily attached to or re-
moved from the wheel 10 by moving (i.e., pushing in or
pulling out) the center attaching portion 200 parallel to
the axis L. In this example embodiment, the engaging
members are formed by the protruding members 210a
and 210b, the rods 214a and 214b correspond to one
end portions of the protruding members 210a and 210b,
portions that are retained by the pivot shafts 220a and
220b correspond to the other end portions, and the por-
tion that includes the pivot shafts 220a and 220b of the
engaging member main bodies 202a and 202b, and the
engaging portion connecting member 102 and the like
form an engaging member retaining portion. The rods
214a and 214b may be referred to as operating rods.
[0130] In this example embodiment, the engaging
member main bodies 202a and 202b are pivoted by force
in the inner peripheral direction being applied to one end
portions 224a and 224b to the outsides of the engaging
member main bodies 202a and 202b, and as a result,
the protruding members 210a and 210b are pivoted. As
the protruding members 210a and 210b pivot, the en-
gaging protruding portions 212a and 212b move to the
inner peripheral side and disengage from the engageable
protruding portion 22. In this way, the operation to attach
the wheel cover to or remove the wheel cover from the
wheel 10 may also be performed by operating the one
end portions 224a and 224b to the inner peripheral side.
Also, the protruding members 210a and 210b are also
able to be pivotally held, at the inner peripheral side or
the outer peripheral side of the protruding members 210a
and 210b, to the engaging member main bodies 202a
and 202b. Furthermore, the technical characteristics de-
scribed in this example embodiment may be applied to
the center attaching portion described in the second ex-
ample embodiment. The outer peripheral edge of the en-
gaging member main bodies 202a and 202b may be held
to the attaching portion main body 152 of the center at-
taching portion 150 described in the second example em-
bodiment. In this case, the protruding members 210a and
210b are made lengths whereby the rods 214a and 214b
are positioned to the outside of the opening 158.

(Fifth example embodiment)

[0131] Next, a center attaching portion 230 of a wheel
cover according to a fifth example embodiment of the
invention will be described with reference to FIG. 16. The
other portions are the same as they are in the second
example embodiment, so descriptions thereof will be
omitted. With the center attaching portion 230, a cylin-
drical portion 234 that serves as an inserting portion is
held to the attaching portion main body 152. A spiral
groove 236 is formed in an outer peripheral surface of
the cylindrical portion 234, and is able to screw together
with the engageable protruding portion 22 of the orna-
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mentreceiving hole 20. In this example embodiment, with
the cylindrical portion 234 inserted into the ornament re-
ceiving hole 20, the center attaching portion 230 is rotated
relative to the wheel 10 about the axis L (and may also
be rotated relative to the cover main body). As a result,
the center attaching portion 230 moves to the inside along
the axis L, such thatthe wheel cover attaches to the wheel
10. Also, the center attaching portion 230 moves to the
outside of the axis L by being rotated in the reverse di-
rection about the axis L. As a result, the wheel cover can
be removed from the wheel 10.

(Sixth example embodiment)

[0132] Next, a center attaching portion 270 of a wheel
cover according to a sixth example embodiment of the
invention will be described with reference to FIG. 17. The
other portions are the same as they are in the first exam-
ple embodiment, so descriptions thereof will be omitted.
The center attaching portion 270 according to this exam-
ple embodiment has the same shape as the center at-
taching portion 34 of the first example embodiment, but
as shownin FIG. 17, spring members 274a and 274b are
arranged on engaging members 272a and 272b. The
spring members 274a and 274b are provided in a state
in which they apply urging force to push the engaging
members 272a and 272b to the outer peripheral side,
i.e.,inadirection that widens agap (in the radial direction)
between the engaging members 272a and 272b and a
connecting member 276. As a result, urging force in a
direction that pushes toward the inner peripheral surface
21 of the ornament receiving hole 20 is applied to the
engaging protruding portions 100a1 (100a2) and 100b1
(100b2). When force in the inner peripheral direction is
applied to one end portions 280a and 280b of the engag-
ing members 272a and 272b, the engaging protruding
portions 100a and 100b move to the inner peripheral side
and away from the engageable protruding portion 22.
Force large enough to pivot the engaging members 272a
and 272b against the urging force of the spring members
274a and 274b is applied to the one end portions 280a
and 280b.

(Seventh example embodiment)

[0133] Next, a center attaching portion 300 of a wheel
cover according to a seventh example embodiment of
the invention will be described with reference to FIGS.
18A and 18B. The other portions are the same as they
are in the second example embodiment, so descriptions
thereof will be omitted. As shown in FIG. 18A, the center
attaching portion 300 of this example embodiment in-
cludes the attaching portion main body 152, a pair of
guide members 304a and 304b retained to the inside of
the attaching portion main body 152, and a pair of en-
gaging members 306a and 306b. The guide members
304a and 304b and the engaging members 306a and
306b are provided alternately in the circumferential di-
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rection. The guide members 304a and 304b and the en-
gaging members 306a and 306b extend in a direction
that is substantially parallel to the axis L, and engaging
protruding portions 308a and 308b are provided on inside
end portions of the engaging members 306a and 306b.
As shown in FIG. 18B, when the center attaching portion
300 is pushed into the ornament receiving hole 20 in the
direction parallel to the axis L by a worker, the engaging
protruding portions 308a and 308b elastically deform
(i.e., bend to the inner peripheral side) by contacting the
inner peripheral surface 21 of the ornament receiving
hole 20. Then after the center attaching portion 300 is
inserted to the point where the engaging protruding por-
tions 308a and 308b are positioned to the inside of the
engageable protruding portion 22 of the ornament receiv-
ing hole 20, arod-shaped binding force applying member
310 is pushed, in a posture extending in the diametrical
direction, in between the pair of engaging members 306a
and 306b by a worker. As a result, the wheel cover at-
taches to the wheel 10. Also, by removing the binding
force applying member 310, the center attaching portion
300 is able to easily be pulled out in a direction parallel
tothe axis L, thus enabling the wheel cover to be removed
from the wheel 10. In this way, the pair of engaging mem-
bers 306a and 306b are prevented from coming closer
together while the binding force applying member 310 is
held taut between the pair of engaging members 306a
and 306b. Thus, even if force in the radial direction is
mistakenly applied to the pair of engaging members 306a
and 306b during an operation to attach or remove the
wheel cover or the like, the wheel cover will not come off
of the wheel 10. The binding force applying member 310
may also have a ring-shape or a shape in which arod is
arranged in the center of a ring or the like.

(Eighth example embodiment)

[0134] Next, a center attaching portion 320 of a wheel
cover according to an eighth example embodiment of the
invention will be described with reference to FIG. 19A.
The other portions are the same as they are in the second
example embodiment, so descriptions thereof will be
omitted. In the center attaching portion 320 shown in FIG.
19A, an inserting portion 324 that is held to the attaching
portion main body 152 is able to expand and contract.
The inserting portion 324 includes a plurality of cylindrical
portions 325 to 327 that extend in a direction parallel to
the axis L. The plurality of cylindrical portions 325 to 327
are arranged overlapping each other, and are shaped
inclined in a direction in which the inside diameter be-
comes smaller toward the outside. Therefore, it is possi-
ble to fix the plurality of cylindrical portions 325 to 327 in
positions relative to each other, and thus adjust the
length, by adjusting the overlapping portions of the plu-
rality of cylindrical portions 325 to 327. A pair of engaging
protruding portions 328a and 328b are provided on op-
posing portions of the cylindrical portion 327 that is po-
sitioned farthest to the outer peripheral side, among the
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plurality of cylindrical portions 325 to 327. Meanwhile, in
this example embodiment, a pair of engagable protruding
portions 336 and 338 are formed, across gaps 332 and
334 in positions separated by a center angle of 180°, on
aninner peripheral surface of an ornament receiving hole
330 of the wheel 10, as shown in FIG. 19B. The shape
is that of an annular engagable protruding portion with a
pair of cutouts formed in it.

[0135] The center attaching portion 320 is pushed into
the ornament receiving hole 330 in a direction parallel to
the axis L by a worker, at a relative phase in which the
engaging protruding portions 328a and 328b correspond
to the gaps 332 and 334. After the engaging protruding
portions 328a and 328b pass through the gaps 332 and
334, the engaging protruding portions 328a and 328b are
rotated relative to the wheel, such that the engaging pro-
truding portions 328a and 328b are positioned to the in-
sides of the engagable protruding portions 336 and 338.
As a result, the engaging protruding portions 328a and
328b engage with the engagable protruding portions 336
and 338, such that the wheel cover is attached to the
wheel 10. Also, the center attaching portion 320 is rela-
tively rotated about the axis L in the ornament receiving
hole 330 by the worker, such that the engaging protruding
portions 328a and 328b are placed in a relative phase
corresponding to the gaps 332 and 334. The center at-
taching portion 320 is then pulled outin adirection parallel
to the axis L. The wheel cover is removed from the wheel
10 by removing the center attaching portion 320 from the
ornament receiving hole 330. The pair of engaging mem-
bers may form a cylindrical shape that is able to expand
and contract (i.e., telescope).

(Ninth example embodiment)

[0136] Next, a wheel cover according to a ninth exam-
ple embodiment of the invention will be described with
reference to FIG. 20. In this example embodiment, the
structure of the cover / attaching portion connecting por-
tion differs from that described in the first example em-
bodiment. The other portions are the same as they are
in the first example embodiment, so descriptions thereof
will be omitted. In the example embodiments described
below, the inner peripheral edge portion 52 is not essen-
tial, so it is omitted from FIGS. 21, 23A, and 23B. A first
toothed portion 356 is formed on a sloped portion 352 on
the inner peripheral side of a cover main body 350. Also,
a plurality of connecting protruding portions 362 that pro-
trude radially outward from an attaching portion main
body 360 of a center attaching portion 358 are provided,
and a second toothed portion 364 that is able to engage
with the first toothed portion 356 is formed on each of the
connecting protruding portions 362. The first toothed por-
tion 356 and the second toothed portion 364 together
form a ratchet mechanism. The center attaching portion
358 is allowed to move relative to the cover main body
350 from the outside to the inside, but is prevented from
moving in the opposite direction. The connecting protrud-
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ing portions 362 may be rod-shaped, plate-shaped, or
shaped like cylinders that are fixed to the outer peripheral
surface of the attaching portion main body 360. In this
way, while the first toothed portion 356 is engaged with
the second toothed portion 364, the center attaching por-
tion 358 will not easily slip to the outside with respect to
the cover main body 350. As aresult, the center attaching
portion 358 and the cover main body 350 are able to be
well connected. Also, the relative positional relationship
in the connected state of the center attaching portion 358
and the cover main body 350 can be adjusted by adjust-
ing the engaging (i.e., meshing) position of the first
toothed portion 356 and the second toothed portion 364.
When separating these, after the wheel cover has been
removed from the wheel 10, a worker separates (i.e.,
detaches) the connecting protruding portions 362 from
the sloped portion 352. In this example embodiment, the
first toothed portion 356 and the second toothed portion
364 together form a cover/ attaching portion connecting
portion 366.

(Tenth example embodiment)

[0137] Next, a wheel cover according to a tenth exam-
ple embodiment of the invention will be described with
reference to FIG. 21. In this example embodiment, the
structure of the cover / attaching portion connecting por-
tion differs from that described in the first example em-
bodiment. The other portions are the same as they are
in the first example embodiment, so descriptions thereof
will be omitted. One of a male screw portion and a female
screw portion (for example, the female screw portion)
384 is formed on a sloped portion 382 on an inner pe-
ripheral side of a cover main body 380, and the other of
the male screw portion and the female screw portion (for
example, the male screw portion) 394 is formed on a
connecting protruding portion 392 provided on an attach-
ing portion main body 390 of a center attaching portion
388. The connecting protruding portion 392 has a gen-
erally cylindrical shape, and is provided protruding in the
radial direction on an outer peripheral surface of the at-
taching portion main body 390. The male screw portion
394 of the connecting protruding portion 392 and the fe-
male screw portion 384 of the sloped portion 382 together
form a screw mechanism. When the center attaching por-
tion 388 is rotated relative to the cover main body 380
about the axis, the male screw portion 394 consequently
screws into the female screw portion 384, such that the
two become connected together. Also, rotating the center
attaching portion 388 in the opposite direction relative to
the cover main body 380 causes the two to become dis-
connected. In this example embodiment, the connecting
protruding portion 392 on which the male screw portion
394 is formed and the sloped portion 382 on which the
female screw portion 384 is formed and the like form a
cover / attaching portion connecting portion 396.
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(Eleventh example embodiment)

[0138] Next, a wheel cover according to an eleventh
example embodiment of the invention will be described
with reference to FIG. 22. In this example embodiment,
the structure of the cover / attaching portion connecting
portion differs from that described in the first example
embodiment. The other portions are the same as they
are in the first example embodiment, so descriptions
thereof will be omitted. A sloped portion 412 on an inner
peripheral side of a cover main body 410 is provided
sloped at an angle 6 with respect to a direction orthogonal
to the axis L (i.e., a radial direction). A plurality (at least
one pair provided in opposing positions) of connecting
protruding portions 422 are provided at equidistant inter-
vals on an attaching portion main body 416 of a center
attaching portion 414. The connecting protruding por-
tions 422 are provided slanted at an angle ¢ with respect
to the radial direction. This angle ¢ is larger than the angle
0 (i.e., 6 < ¢). When the center attaching portion 414 is
inserted in a direction parallel to the axis L to the inner
peripheral side of the cover main body 410, the connect-
ing protruding portions 422 engage with the sloped por-
tion 412, and as a result of the sloped surface, the cover
main body 410 becomes connected with the center at-
taching portion 414. This example embodiment is advan-
tageous in that there is no need to form pawls or toothed
portions or the like. In this example embodiment, the con-
necting protruding portions 422 and the sloped portion
412 and the like form a cover / attaching portion connect-
ing portion 424. The connecting protruding portions 422
may be cylindrical members that are fixed to the outer
peripheral surface of the attaching portion main body 416
of the center attaching portion 414.

(Twelfth example embodiment)

[0139] Next, a wheel cover according to a twelfth ex-
ample embodiment of the invention will be described with
reference to FIGS. 23A and 23B. In this example embod-
iment, the structure of the cover / attaching portion con-
necting portion differs from that described in the first ex-
ample embodiment. The other portions are the same as
they are in the first example embodiment, so descriptions
thereof will be omitted. As shown in FIG. 23A, three con-
necting protruding portions 436 are formed in positions
separated by center angles of 120° on an outer peripheral
surface of an attaching portion main body 434 of a center
attaching portion 432. The connecting protruding por-
tions 436 are shaped protruding out in the radial direction.
As shown in FIG. 23B, retaining members 442 that pro-
trude on the inner peripheral side are formed with gaps
446 therebetween, in positions separated by center an-
gles of 120° on a sloped portion 440 on the inner periph-
eral side of a center connectable portion of a cover main
body 438. An annular retaining member 444 is formed
to the inside (i.e., to the inner peripheral side) of the re-
taining members 442. When a worker moves the center
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attaching portion 432 to the inside parallel to the axis L
at a relative phase in which the connecting protruding
portions 436 correspond to the gaps 446, the connecting
protruding portions 436 abut against the annular retaining
member 444. Then when the center attaching portion
432 is rotated relative to the cover main body 438, the
connecting protruding portions 436 come to be in posi-
tions between the retaining members 442 and 444. As a
result, the center attaching portion 432 becomes con-
nected to the cover main body 438. The connecting pro-
truding portions 436 are retained from both sides in the
direction parallel to the axis L, so the center attaching
portion 432 does not easily come off in the direction par-
allel to the axis L. The center attaching portion 432 is
able to be removed from the cover main body 438 by
rotating the center attaching portion 432 relative to the
cover main body 438, to a relative phase where the con-
necting protruding portions 436 correspond to the gaps
446. In this example embodiment, the retaining members
442 and 444, and the connecting protruding portions 436
and the like make up a cover/ attaching portion connect-
ing portion 448.

(Thirteenth example embodiment)

[0140] Next, a wheel cover according to a thirteenth
example embodiment of the invention will be described
with reference to FIG. 24. In this example embodiment,
the structure of the cover / attaching portion connecting
portion differs from that described in the first example
embodiment. The other portions are the same as they
are in the first example embodiment, so descriptions
thereof will be omitted. A plurality of arm portions 456
that extend out in the radial direction are provided in po-
sitions separated from each other in the circumferential
direction of a pressure apply portion 454 of a center at-
taching portion 450. The arm portions 456 extend in the
radial direction, with the tip ends thereof being bent in-
wards to form pushing portions 458. These pushing por-
tions 458 are of a length that reaches the bead 40 of the
cover main body 32. Also, the arm portions 456 are
formed in shapes largely bent so as to protrude out on
the outside, such that the middle portions of the arm por-
tions 456 will not interfere with the cover main body 32.
When the center attaching portion 450 is inserted into
the ornament receiving hole 20, force in a direction par-
allel to the L consequently acts on the arm portions 456,
and the pushing portions 458 push the middle portion
(i.e., the position where the bead 40 is provided) in the
radial direction of the cover main body 32 toward the
wheel 10. As a result, the outer peripheral edge 44 of the
cover main body 32 is able to be well abutted against the
tire 14. In this example embodiment, the arm portions
456, the pushing portions 458, and the bead 40 and the
like form a cover / attaching portion connecting portion
460. The arm portions 456, the pushing portions 458,
and the bead 40 and the like may also be regarded as
forming a middle pushing portion.
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(Fourteenth example embodiment)

[0141] Next, a wheel cover according to a fourteenth
example embodiment of the invention will be described
with reference to FIGS. 25A to 25C. A cover main body
480 is generally disc-shaped, as shownin FIGS. 25A and
25B, and a cover attaching portion 482 includes a pair
of engaging members 484a and 484b that extend in a
direction substantially parallel to the axis L when the
wheel cover is attached to the wheel 10, and engaging
protruding portions 486a and 486b that are provided on
the engaging members 484a and 484b, respectively, as
shown in FIG. 25C. The cover attaching portion 482 at-
taches the cover main body 480 to the wheel 10 using
the spokes 24 of the wheel 10 (see FIG 2A). The cover
main body 480 includes seven main body portions 492
that are generally fan-shaped. An elongated hole 494
that extends from the center in the radial direction is
formed in each of the main body portions 492, and the
elongated holes 494 are connected together by a diam-
eter adjusting rod 496. The degree of overlap of the main
body portions 492 can be adjusted, and thus the size
(i.e., the outside diameter) of the cover main body 480
can be adjusted, by the diameter adjusting rod 496 and
the elongated holes 494. FIG. 25A is a view of a case in
which the overlapping portion is minimal and the outside
diameter of the cover main body 480 is the greatest. FIG.
25B is a view of a case in which one of the main body
portions 492 is completely overlapped by the others, and
the outside diameter is smaller than that shown in FIG.
25A. In this way, the outside diameter of the cover main
body 480 is able to be adjusted by adjusting the degree
of overlap ofthe seven main body portions 492. The cover
attaching portion 482 has a shape in which a plate-like
spring member is bent in an inverted U-shape, with out-
side end portions (one end portions) 498a and 498b of
the pair of engaging members 484a and 484b being con-
nected together by a connecting member 500, and the
engaging protruding portions 486a and 486b being pro-
vided on the inside end portions of the engaging mem-
bers 484a and 484b.

[0142] After the outside diameter of the cover main
body 480 has been adjusted to the desired size, a plurality
of the cover attaching portions 482 are attached (con-
nected) to the cover main body 480, with the connecting
member 500 positioned on the outside between adjacent
elongated holes 494, and the engaging members 484a
and 484b passing through the adjacent elongated holes
494. A worker then places the cover attaching portions
482 in positions in the gaps between adjacent spokes
24, i.e., places the engaging protruding portions 486a
and 486b in positions to the inside of adjacent spokes
24. As a result, the cover main body 480 is attached to
the wheel 10 by the cover attaching portions 482. Also,
if force in the direction that brings one end portions 498a
and 498b of the pair of engaging members 484a and
484b of the cover attaching portion 482 closer together
is applied to the one end portions 498a and 498b, the
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distance between these engaging protruding portions
486a and 486b will become shorter, such that the engag-
ing protruding portions 486a and 486b will separate from
the spokes 24 and be arranged in gaps between adjacent
spokes 24. As a result, the cover attaching portions 482
can be removed from the wheel 10, so the wheel cover
can be removed from the wheel 10.

[0143] The main body portions 492 of the cover main
body 480 may be shaped such that the outer peripheral
edge curves to the inside. As a result, the cover main
body 480 is able to be bowl-shaped overall, with the outer
peripheral edge being closest to the wheel 10.

(Fifteenth example embodiment)

[0144] Next, a wheel cover according to a fifteenth ex-
ample embodiment of the invention will be described with
reference to FIGS. 26A and 26B. In a cover main body
501 of a wheel cover according to the fifteenth example
embodiment, a plurality of depressions 502 (four in this
example embodiment) are individually provided spaced
apart in the circumferential direction. A bottom surface
of each of the depressions 502 is generally oval-shaped.
The shapes of the depressions 502, however, are arbi-
trary. Also, as in the first example embodiment, depres-
sions that connect adjacent depressions 502 together
may also be provided. Also, a flat portion is not provided
in the radial direction on an inner peripheral edge portion
504. In this example embodiment, the inner peripheral
edge portion 504 corresponds to an inner peripheral
edge.

(Sixteenth example embodiment)

[0145] Next, a wheel cover according to a sixteenth
example embodiment of the invention will be described
with reference to FIGS. 27 and 33. In the example em-
bodiment below, portions having the same functions as
those of the wheel covers according to the first to the
fifteenth example embodiments will be denoted by the
same reference characters, and descriptions thereof
may be omitted. Awheel cover 598 (see FIG. 33) accord-
ing to the sixteenth example embodimentincludes a cov-
er main body 600 and a center attaching portion 602
(FIGS. 29 to 33).

(Cover main body)

[0146] As shown in FIG. 27, the cover main body 600
includes a plurality of radial beads that extend linearly in
the radial direction, i.e., formed in a radial pattern (i.e.,
radially), and a plurality of arc-shaped beads that extend
inthe circumferential direction, i.e., formedin arc-shapes.
The radial beads include four long beads 610 that extend
from an inner peripheral portion of the cover main body
600 all the way to the outer peripheral portion of the cover
main body 600, a plurality (such as 12) of inner peripheral
side shortbeads 612 that extend from the inner peripheral
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portion to a middle portion, and a plurality (such as 12)
of outer peripheral side short beads 614 that extend from
the middle portion to the outer peripheral portion. The
long beads 610 are provided in positions separated by
center angles of 90°. Three each of the inner peripheral
side short beads 612 and the outer peripheral side short
beads 614 are formed at equidistant intervals (i.e., sep-
arated by equal center angles) between two adjacent
long beads 610. The inner peripheral side short beads
612 and the outer peripheral side short beads 614 are
formed in same-phase positions. A middle arc-shaped
bead 616 is formed between the inner peripheral side
shortbeads 612 and the outer peripheral side shortbeads
614, and an outer peripheral side arc-shaped bead 618
is formed in the middle of the outer peripheral side short
beads 614. The middle arc-shaped bead 616 is shaped
like a circular ring that is broken up by the long beads
610. The middle arc-shaped bead 616 is provided in a
set of two that are lined up in the radial direction between
adjacent long beads 610. In other words, the middle arc-
shaped beads 616 are lined up in the circumferential di-
rection along the same circle. The outer peripheral side
arc-shaped bead 618 is shaped like a circular ring that
is broken up by the outer peripheral short beads 614 and
the long beads 610 (i.e., the outer peripheral side arc-
shaped bead 618 is arc-shaped). The outer peripheral
side arc-shaped bead 618 is provided between adjacent
outer peripheral side shortbeads 614, as well as between
outer peripheral side short beads 614 and long beads
610 that are adjacent. The outer peripheral side arc-
shaped bead 618 is also provided in a set of two that are
lined up in the radial direction.

[0147] Resistance force against external force that
tries to bend the cover main body 600 in the radial direc-
tion can be increased by the long beads 610. For exam-
ple, while the vehicle is being transported, force may be
applied that tries to bend the cover main body 600 from
the inside toward the outside (i.e., force in a direction that
lifts the cover main body 600 up), due to wind or the like,
but even in this case, the long beads 610 extend from
the inner peripheral portion all the way to the outer pe-
ripheral portion, so the cover main body 600 is able to
be wellinhibited from deforming. Therefore, itis desirable
to provide at least three of the long beads 610 radially,
spaced apart by equal center angles. Also, the arc-
shaped beads 616 and 618 are able to increase the re-
sistance force against external force that tries to bend
the cover main body 600 in the circumferential direction.
For example, while the vehicle is being transported, force
may be applied that tries to bend the cover main body
600 in the circumferential direction, due to wind or the
like, but even in this case, the middle arc-shaped bead
616 is able to well inhibit bending in the circumferential
direction. The middle arc-shaped bead 616 is preferably
provided in a position approximately 1/2 of the radial
length RO of the cover main body 600. The outer periph-
eral side arc-shaped bead 618 is provided to the inner
peripheral side of the outer peripheral edge portion 44,
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and also serves to inhibit deformation of the outer pe-
ripheral edge portion 44. The outer peripheral side arc-
shaped bead 618 is able to keep the outer peripheral
edge portion 44 in good contact with the tire 14.

[0148] Inthis way, the plurality of long beads 610, short
beads 612 and 614 that extend in the radial direction,
and the arc-shaped beads 616 and 618 that extend in
the circumferential direction enable the rigidity of the cov-
er main body 600 to be increased. The resistance force
against an external force such as wind can be increased,
so the cover main body 600 will not easily deform. Also,
the inner peripheral side short beads 612 and the outer
peripheral side short beads 614 are provided with the
same phase, so the overall rigidity of the cover main body
600 is able to be increased compared with when the
phases are offset, i.e., compared with when the outer
peripheral side short beads 614 are positioned between
adjacent inner peripheral side short beads 612. Depres-
sions 619 are formed separated by gaps in the circum-
ferential direction, in the radially middle portion of the
cover main body 600. The depressions 619 facilitate
elastic deformation in a direction parallel to the axis L,
so the cover main body 600 can be elastically attached
to the wheel 10.

[0149] Meanwhile, the inner peripheral portion of the
cover main body 600 is a connectable portion (i.e., a cent-
er connectable portion) 620 to which the center attaching
portion 602 connects. The connectable portion 620 is
shaped having a stepped portion in the direction parallel
tothe axis L, andincludes an inner peripheral side sloped
portion 622 that is sloped with respect to the axis L, an
annular flat surface portion 624, and an annular wall por-
tion (a corrugated wall portion) 626. The inner peripheral
side sloped portion 622 is formed on an inner peripheral
edge, and the flat surface portion 624 is provided contin-
uous with the inner peripheral side sloped portion 622.
The wall portion 626 is formed on the outer peripheral
edge of the flat surface portion 624. The flat surface por-
tion 624 is a portion against which a pressure apply por-
tion of the center attaching portion 602 abuts. Also, the
flat surface portion 624 is a portion that extends in the
radial direction (i.e., in a direction substantially perpen-
dicular to the axis L). The wall portion 626 extends in a
direction crossing the flat surface portion 624, and has a
generally corrugated shape with a plurality of radially re-
cessed and protruding portions, as shown in FIGS. 27
and 28. Forming the wall portion 626 in a corrugated
shape in this way enables the rigidity of the connectable
portion 620 to be increased. Also, the wall portion 626 is
able to divide the inner peripheral side of the wall portion
626 from the outer peripheral side of the wall portion 626,
so even if the outer peripheral side elastically deforms,
the connectable portion 620 will not easily be effected.
In other words, the center attaching portion 602 will not
easily come off due to external force applied to the cover
main body 600. Also, the connectable portion 620 of the
cover main body 600 is positioned to the outer peripheral
side of an inserting portion 644 of the center attaching



53 EP 2 962 864 A1 54

portion 602 of the wheel cover 598, as shown in FIG. 33,
and is positioned to the outer peripheral side of the or-
nament receiving hole 20 when the wheel cover 598 is
attached to the wheel 10.

[0150] Also, as shown in FIG. 28, a difference h in the
direction parallel to the axis L is provided between the
inner peripheral edge and the outer peripheral edge por-
tion 44, such that the cover main body 600 is able to be
attached to the wheel 10 while being elastically deformed
in the direction parallel to the axis L. The difference h
may be determined as appropriate based on the shape
of the wheel to which the wheel cover is to be applied,
and the amount of desired pushing force and the like.
For example, the difference h may be determined such
that the cover main body 600 elastically deforms at equal
to or greater than a first set value in the direction parallel
to the axis L, or such that the cover main body 600 is
able to push the tire 14 with a pushing force of equal to
or greater than a second set value, when the wheel cover
598 is attached to the wheel 10. The long beads 610 and
the inner peripheral side short beads 612 extend from
the corrugated wall portion 626, which also enables to
the portion to the inner peripheral side of the wall portion
626 to be less prone to being affected by the elastic de-
formation of the portion to the outer peripheral side and
the like. Further, the outer peripheral side short beads
614 extend to the inner peripheral side of the outer pe-
ripheral edge portion 44, which enables the outer periph-
eral edge portion 44 to maintain good contact with the
tire 14.

(Center attaching portion)

[0151] The center attaching portion 602 includes an
attaching portion main body 640 and the inserting portion
644, as shown in FIGS. 29 to 32.

(Attaching portion main body)

[0152] The attaching portion main body 640 is provided
with a sloped surface that is sloped with respect to the
axis L, and a pressure apply portion 646 is provided on
the outside outer peripheral edge of this sloped surface.
The pressure apply portion 646 is a pressure apply por-
tion that is groove-shaped (this portion may also be re-
ferred to as a "groove-shaped pressure apply portion™)
and has agenerally U-shaped cross-section. The outside
of the pressure apply portion 646 is a flat surface, as
shown in FIGS. 31 and 32, and the inside of the pressure
apply portion 646 is open, as shown in FIGS. 29 and 30.
Also, a plurality of plate-shaped reinforcing members
(ribs) 656 that extend in the radial direction are provided
on the pressure apply portion 646, and these reinforcing
members 656 connect an inner peripheral wall portion
657 of the pressure apply portion 646 with an outer pe-
ripheral wall portion 658 of the pressure apply portion
646. These reinforcing members 656 help the pressure
apply portion 646 to resist deformation, even if force in
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the radial direction acts on the center attaching portion
602. Thus, these reinforcing members 656 increase the
rigidity of the pressure apply portion 646.

[0153] A plurality of protruding portions 659 that pro-
trude in the radial direction at equidistant intervals are
formed on the outer peripheral wall portion 658 of the
pressure apply portion 646. As shown in FIG. 33, the
pressure apply portion 646 opposes the flat surface por-
tion 624 when the wheel cover 598 is attached to the
wheel 10 (i.e., when the cover main body 600 and the
center attaching portion 602 are connected together). In
this case, an outside radius ra of the pressure apply por-
tion 646 (i.e., the outside radius of the outer peripheral
wall portion 658, not including the protruding portions
659) is smaller than an inside radius rb of the corrugated
wall portion 626 (i.e., the inside radius of a portion pro-
truding farthest to the inner peripheral side) (i.e., ra<rb),
and an outer radius rc to the protruding portions 659 is
substantially the same as, or slightly smaller than, the
inside radius rb of the corrugated wall portion 626 (i.e.,
rc <rb, rc ~ rb). In this way, the outside radius ra of the
pressure apply portion 646 is smaller than the inside ra-
dius rb of the corrugated wall portion 626, so the center
attaching portion 602 is able to be smoothly connected
to the cover main body 600. Also, with the wheel cover
598 attached to the wheel 10, at least one of the plurality
of protruding portions 659 abuts against the corrugated
wall portion 626, so the center attaching portion 602 is
able to be prevented from rattling against the cover main
body 600. The protruding portions 659 are preferably pro-
vided in a plurality of sets in opposing positions (i.e., in
positions separated by a center angle of 180°). In this
example embodiment, two sets are provided (with adja-
cent protruding portions 659 being separated by center
angles of 90°). In this sense, the protruding portions 659
may also be referred to as "rattle-preventing protruding
portions".

[0154] Three connecting pawls 660 are provided in po-
sitions separated by center angles of 120° on the outer
peripheral side of the middle portion of the attaching por-
tion main body 640. Also, a plate-shaped reinforcing
member 664 is provided protruding from the outer pe-
ripheral side in the direction parallel to the axis L, along
an opening 662. This plate-shaped reinforcing member
664 is provided in an annular shape (i.e., a ring shape),
thus increasing the rigidity of the attaching portion main
body 640.

(Inserting portion)

[0155] The inserting portion 644 includes a pair of
guide members 666a and 666b, and a pair of engaging
members 668a and 668b.

(Guides)

[0156] Each of the pair of guide members 666a and
666b includes a guide member main body 669a and
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669b, and two force receiving portions 672a1, 672a2,
672b1, and 672b2, one provided on each end portion in
the width direction of the guide member main bodies 669a
and 669b. As shown in FIG. 32, the guide member main
bodies 669a and 669b are fixed to the attaching portion
main body 640, and connected together by a guide con-
necting member 670. A width dx (i.e., the length in the
circumferential direction) of the force receiving portions
672a1, 672a2, 672b1, and 672b2 is equal to or less than
1/3 of a width w of the guide member main bodies 669a
and 669b (see FIG. 31) (i.e., 0 < dx < w/3). If the width
dx of the force receiving portions 672a1, 672a2, 672b1,
and 672b2 is too large, the resistance when attaching
the center attaching portion 602 to the wheel 10 will be
too great. Also, if the width dx is too small, it will be difficult
to realize the function of positioning the inserting portion
644 (i.e., the function of inhibiting movement of the in-
serting portion 644). Therefore, in this example embod-
iment, the width of the force receiving portions 672a1,
672a2, 672b1, and 672b2 is made larger than 1 mm and
no more than 1/3 of the width w of the guide members
666a and 666b. The ratio of the width of the force receiv-
ing portions 672a1,672a2,672b1,and 672b2 to the width
of the guide member main bodies 669a and 669b may
be equal to or greater than 1/20, equal to or greater than
1/15, equal to or greater than 1/10, or equal to or greater
than 1/8, and may be equal to or less than 1/6, equal to
or less than 1/5, or equal to or less than 1/4. Also, if the
width of the guide member main bodies 669a and 669b
changes from the inside toward the outside, a maximum
value of the width may be used, a minimum value of the
width may be used, or an average value of the width may
be used.

[0157] Also, a center angle 6g (see FIG. 29) between
the force receiving portions 672a1 and 672a2 (and also
between the force receiving portions 672b1 and 672b2)
is preferably at least 10° (6g > 10°). The center angle 6g
between these may also be equal to or greater than 15°
or equal to or greater than 20°. The force receiving por-
tions 672a1, 672a2, 672b1, and 672b2 serve to receive
force applied to the inserting portion 644 and thus inhibit
the movement of the inserting portion 644 (i.e., define
the position of the inserting portion 644), as described
above. Therefore, the force receiving portions 672a1,
672a2, 672b1, and 672b2 are preferably provided along
the entire circumference of the inserting portion 644.
Thus, the interval between the force receiving portions
672a1 and 672a2 provided on the guide member 666a
(and the interval between the force receiving portions
672b1 and 672b2 provided on the guide member 666b)
is equal to or greater than a center angle of 10°. The
interval between the force receiving portions 672a1 and
672a2 (and the interval between the force receiving por-
tions 672b1 and 672b2) may be regarded as substantially
corresponding to the center angle of the width ofthe guide
member main body 669a (and the guide member main
body 669b).

[0158] A plate-shaped outside reinforcing member 676
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thatextendsin the radial direction and protrudes outward,
and a plate-shaped inside reinforcing member 678 that
extends in the radial direction and protrudes inward are
provided on the guide connecting member 670. In this
way, the plate-shaped reinforcing members 676 and 678
are provided on the outside and the inside, respectively,
so the guide connecting member 670 will not easily de-
formin the radial direction, and the pair of guide members
666a and 666b will not easily separate from the inner
peripheral surface 21 of the ornament receiving hole 20.
In this example embodiment, three each of the plate-
shaped outside reinforcing member 676 and the plate-
shaped inside reinforcing member 678 are provided, but
the number of these plate-shaped reinforcing members
676 and 678 may be appropriately determined based on
the desired rigidity, material cost, and weight and the like.
Also, the shape of a connecting portion 679 of the guide
member main bodies 669a and 669b and the guide con-
necting member 670 is R-shaped. As a result, the con-
necting portion 679 will not easily break, so the strength
can be increased.

(Engaging portion)

[0159] With the pair of the engaging members 668a
and 668b, one end portions 680a and 680b protrude out-
ward from the opening 662, and two each of engaging
protruding portions 684a1, 684a2, 684b1, and 684b2 are
formed on other end portions 682a and 682b, as shown
in FIG. 31. Outer peripheral edges 688a1 and 688a2 that
protrude farthest in the radial direction of the engaging
protruding portions 684a1 and 684a2 (the same also ap-
plies for the engaging protruding portions 684b1 and
684b2, so a description thereof will be omitted) extend
along an arc, as shown in FIGS. 29 and 30. In other
words, the outer peripheral edges 688a1 and 688a2 ex-
tend generally along the inner peripheral surface 21 of
the ornament receiving hole 20. Therefore, when force
in a direction that brings the one end portions 680a and
680b closer together (i.e., force in the inner peripheral
direction) is applied to the one end portions 680a and
680b, a change in the height of the outer peripheral edges
688a1 and 688a2 is able to be reduced compared with
when the outer peripheral edges 688a1 and 688a2 ex-
tend in a generally straight line. As a result, when force
that has been applied to the one end portions 680a and
680b is released, the entire outer peripheral edges 688a1
and 688a2 are able to catch well on the engageable pro-
truding portion 22 of the ornament receiving hole 20.

[0160] Also, a radius ri (the distance from the axis L;
see FIG. 29) of end portions 690a1 and 690a2 (herein-
after, referred to as "near side end portions") of the outer
peripheral edges 688a1 and 688a2 on the side where
the two engaging protruding portions 684a1 and 684a2
are closetogetheris smaller than aradius ro (the distance
from the axis L) of end portions (hereinafter, referred to
as "non-near side end portions") 692a1 and 692a2 on
the sides opposite the near sides (i.e., ri <ro). In this way,
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the radius of the non-near side end portions 692a1 and
692a2 is larger, so even if the near side end portions
690a1 and 690a2 come off of the engageable protruding
portion 22 when a large external force toward the outside
is applied to the center attaching portion 602, the non-
near side end portions 692a1 and 692a2 will still be
caught on the engageable protruding portion 22. There-
fore, the force will be received at the non-near side end
portions 692a1 and 692a2. In this case, the distance be-
tween the non-near side end portions 692a1 and 692a2
is large, soifthe external force is the same, force received
by one of the non-close side end portions 692a1 and
692a2 is reduced compared with when it is received by
the close-side end portions 690a1 and 690a2. Therefore,
when the strength of the engaging protruding portions
684a1 and 684a2 is the same, the maximum value of
external force that is able to be received can be in-
creased. In other words, increasing the radius of the non-
near side end portions 692a1 and 692a2 of the outer
peripheral edges 688a1 and 688a2 makes the center at-
taching portion 602 less apt to come off, even if a large
external force is applied. Also, the outer peripheral edges
688a1 and 688a2 are less apt to break, be ground down,
or plastic deform.

[0161] Furthermore, as shown in FIG. 31, the inside of
the outer peripheral edge 688a1 (688a2) of the engaging
protruding portion 684a1 (684a2) is a cylindrical surface
694a1 (694a2). The cylindrical surface 694a1 (694a2) is
able to abut against the inner peripheral surface 21 of
the ornament receiving hole 20 while the center attaching
portion 602 is inserted in the ornament receiving hole 20.
Because the cylindrical surface 694a1 (694a2) abuts
against the inner peripheral surface 21, friction force can
be generated between the engaging protruding portions
684a and the ornament receiving hole 20. In this way,
the outer peripheral edge 688a1 (688a2) catches on the
engageable protruding portion 22, and the cylindrical sur-
face 694a1 (694a2) abuts against the inner peripheral
surface 21, so the outer peripheral edge 688a1 (688a2)
will not easily come out, even if a large external force in
the axial direction is applied to the engaging members
668a. Also, providing the cylindrical surface 694a1
(694a2) and the like enables the load applied to the outer
peripheral edge 688a1 (688a2) to be lessened. Thus, the
outer peripheral edge 688a1 (688a2) is less apt to break,
be ground down, or plastic deform. The cylindrical sur-
face 694a1 (694a2) may be referred to as an abutting
surface (engaging portion side abutting surface) or a fric-
tion surface, and preferably has a length dy in the direc-
tion parallel to the axis L of 5 mm or more. The length of
the cylindrical surface 694a1 (694a2) may also be equal
to or greater than 7 mm, equal to or greater than 10 mm,
or equal to or greater than 12 mm.

[0162] Also, a center angle 6h (see FIG. 30) that cor-
responds to a length (width) in the circumferential direc-
tion of the engaging members 668a and 668b is prefer-
ably equal to or greater than 60° (n/3) (i.e., 6h > 60°).
Increasing the width of the engaging members 668a and
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668b enables the interval of the two engaging protruding
portions 684a1 and 684a2, and the interval of the two
engaging protruding portions 684b1 and 684b2 to be in-
creased. Therefore, as described above, the force re-
ceived by the engaging protruding portions 684a1,
684a2, 684b1, and 684b2 can be reduced. Also, the cy-
lindrical surfaces 694a1, 694a2, 694b1, and 694b2 also
have a positioning function, as well as serve to inhibit
movement of the engaging members 668a and 668b. In
order to display these functions, the cylindrical surfaces
694a1,694a2,694b1, and 694b2 are preferably provided
all along the entire inserting portion 644 in the circumfer-
ential direction. In this way, increasing the center angle
6h enables movement of the inserting portion 644 to be
well inhibited. For example, movement of the inserting
portion 644 is able to be well inhibited even if force in a
direction orthogonal to the axis L is applied to a portion
other than the engaging members 668a and 668b. The
center angle 6h may also be equal to or greater than 70°,
equal to or greater than 80°, or equal to or greater than
90°.

[0163] Moreover, it is preferable that the ratio of the
sum of a center angle 61 corresponding to the length in
the circumferential direction of the engaging protruding
portions 684a1, 684a2, 684b1, and 684b2 and a center
angle 62 corresponding to the length in the circumferen-
tial direction of the force receiving portions 672a1, 672a2,
672b1, and 672b2, to 360° (2 ) be equal to or greater
than 0.2 ((61 x 4 + 02 x 4) / 360° > 0.2). That is, when
the wheel cover 598 is attached to the wheel 10, a higher
ratio of the sum of the portions that abut against the inner
peripheral surface 21 of the ornament receiving hole 20
(including the portion that is engaged with the engagea-
ble protruding portion 22), to the total circumference is
able to more stably maintain the attached state. There-
fore, in this example embodiment, the ratio is equal to or
greaterthan 0.2. This ratio may also be equalto or greater
than 0.25, equal to or greater than 0.3, or equal to or
greater than 0.4.

[0164] Also, the pair of engaging members 668a and
668b are connected by an engaging portion connecting
member 696 that is formed in a general U-shape, and
three plate-shaped reinforcing members (ribs) 698 that
extend in the radial direction are provided on the engag-
ing portion connecting member 696. The plate-shaped
reinforcing members 698 are generally trapezoidal-
shaped, as shown in FIG. 31, and directly connect the
other end portions of the pair of engaging members 668
together in the radial direction. In this way, the trapezoi-
dal-shaped reinforcing members 698 are provided be-
tween the pair of engaging members 668a and 668b, so
the engaging portion connecting member 696 will not
easily deform in the radial direction. As a result, the pair
of engaging members 668a and 668b will not easily come
closer to one another. Thus, the engaging protruding por-
tions 684a1, 684a2, 684b1, and 684b2 will not easily be-
come unhooked from the engageable protruding portion
22 (i.e., the wheel 10). Also, a connecting portion 699 of
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the engaging portion connecting member 696 and the
guide connecting member 670 is also R-shaped. There-
fore, the strength near the connecting portion of the en-
gaging portion connecting member 696 and the guide
connecting member 670 is able to be increased, so the
strength of the center attaching portion 602 is able to be
increased. Also, the thickness of the plate-shaped rein-
forcing members (ribs) 656, 664, 676, 678, and 698 and
the like is preferably at least 0.5 mm. Further, the thick-
ness of the attaching portion main body 640 is also pref-
erably at least 0.5 mm. The attaching and removing op-
eration is the same as it is in the first example embodi-
ment, so a description thereof will be omitted.

[0165] As described above, in this example embodi-
ment, the rigidity of the cover main body 600 is strength-
ened, so even if force is applied that tries to bend the
cover main body 600 outward, due to wind or the like,
when the vehicle is being transported, the cover main
body 600 will not easily deform. Also, the rigidity of the
center attaching portion 602 is also increased, so even
if force in the radial direction or in the axial direction is
applied, the pair of engaging members 668a and 668b
and the pair of guide members 666a and 666b will not
easily come closer together, so the center attaching por-
tion 602 will not easily come off. Also, the inserting portion
644 will not easily move in the ornament receiving hole
20. Moreover, the abutting surfaces of the force receiving
portions 672a1, 672a2, 672b1, and 672b2 and the abut-
ting surfaces 694a1, 694a2, 694b1, and 694b2 that abut
against the inner peripheral surface 21 of the ornament
receiving hole 20 and the like make the outer peripheral
edges 688a1, 688a2, 688b1, and 688b2 of the engaging
protruding portions 684a1, 684a2, 684b1, and 684b2
more resistant to breaking, being ground down, or plastic
deforming or the like.

[0166] With the cover main body, the number of long
beads 610, and the number of inner peripheral side short
beads 612 and outer peripheral side short beads 614 are
arbitrary, but the number of outer peripheral side short
beads 614 is preferably equal to or less than the number
ofinner peripheral side short beads 612. Even if the cover
main body 600 were to deform by bending outward at a
portion to the outer peripheral side from a middle portion
due to the number of outer peripheral side short beads
614 provided being small, if the inner peripheral side por-
tion will not easily deform, the entire cover main body
600 is able to resist deforming in which it bends outward
with the pressure apply portion 646 of the center attach-
ing portion 602 as the fulcrum. Also, external force acting
on the cover main body 600 is not easily affected by the
center attaching portion 602, so external force parallel to
the axis L is not easily applied to the center attaching
portion 602. Preferably at least two of the inner peripheral
side short beads 612 are provided between adjacent long
beads 610 when the long beads 610 are provided at in-
tervals of 90°. Also, preferably four or more long beads
610 are radially provided. Five or more or six or more
long beads 610 may also be radially provided.
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(Seventeenth example embodiment)

[0167] An example of a cover main body in which the
number of outer peripheral side short beads is less than
the number of inner peripheral side short beads will be
described with reference to FIGS. 34A and 34B. As
shown in FIG. 34A, in a cover main body 720, four long
beads 722 are radially provided and 12 inner peripheral
side short beads 724 are provided. Also, a middle arc-
shaped bead 726 and an outer peripheral side arc-
shaped bead 728 are provided between adjacent long
beads 722. In this example embodiment, no (0) outer
peripheral side short beads are provided (0 < 12), so the
outer peripheral side arc-shaped bead 728 is longer in
the circumferential direction than it is in the sixteenth ex-
ample embodiment. For example, when air gets in
through the outer peripheral edge of the cover main body
720 and creates force that tries to bend the cover main
body 720 toward the outside from the inside (i.e., force
that tries to lift the cover main body 720 up), the rigidity
of the portion on the inner peripheral side of the inner
peripheral side short beads 724 of the cover main body
720 is large, so the portion on the inner peripheral side
will not easily bend even if the portion on the outer pe-
ripheral side bends. As a result, the cover main body 720
will not easily bend with the connectable portion as a
fulcrum, so the external force acting on the portion on
the outer peripheral side of the cover main body 720 will
not easily reach the center attaching portion 602.
[0168] Also, as shown in FIG. 34B, in a cover main
body 730, four long beads 731, 12 inner peripheral side
short beads 732, four outer peripheral side short beads
734, a middle arc-shaped bead 736, and an outer pe-
ripheral side arc-shaped bead 738 are provided (4 < 12).
The outer peripheral side arc-shaped bead 738 is pro-
vided between the long beads 731 and the outer periph-
eral side short beads 734. Also, the outer peripheral side
short beads 734 are formed in the same phases as inner
peripheral side short beads 732c that are positioned in
the center, among three of the inner peripheral side short
beads 732 that are positioned between adjacent long
beads 731. Forming the inner peripheral side shortbeads
732c and the outer peripheral side short beads 734 in
same-phase positions in this way enables the overall ri-
gidity of the cover main body 730 to be increased com-
pared with when they are formed in different-phase po-
sitions.

(Eighteenth example embodiment)

[0169] In the first to the seventeenth example embod-
iments, the outer peripheral edge of the cover main body
is R-shaped, but the shape of the outer peripheral edge
is not limited to that in the foregoing example embodi-
ments. For example, as shown in FIGS. 35A and 35B, a
plurality of protruding portions that protrude to the inside
may be formed at equidistant intervals on the outer pe-
ripheral edge portion. With a cover main body 750, a
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plurality of protruding portions 754 are formed at equi-
distant intervals on an outer peripheral edge portion 752.
The protruding portions 754 have generally semispheri-
cal shapes, and protrude to the inside, parallel to the axis
L. Providing the protruding portions 754 increases the
contact force between the cover main body 750 and the
tire 14, and reduces the gap between the cover main
body 750 and the tire 14, when the cover main body 750
is elastically deformed and attached to the wheel 10. As
a result, with the cover main body 750 according to the
eighteenth example embodiment, the gap between the
outer peripheral edge portion 752 and the tire 14 is small,
so wind and the like that would get in through the gap
between the cover main body and the tire and create
force that tries to bend the cover main body outward is
not able to easily enter the gap, hence force that tries to
bend the cover main body 750 outward is not easily gen-
erated. Also, the contact force between the cover main
body 750 and the tire 14 is able to be increased, so rel-
ative rotation in which there is sliding contact between
the cover main body 750 and the tire 14 (hereinafter,
simply referred to as "relative rotation") can be inhibited.
When the vehicle is running under its own power with a
wheel cover attached to a wheel, the cover main body
may rotate relative to the wheel 10 such that there is
sliding contact between the cover main body and the tire.
Also, the cover main body may rotate relative to the wheel
due to vibration or the like when the vehicle is being trans-
ported. Therefore, with the cover main body 750, the con-
tact force between it and the tire 14 is increased, so rel-
ative rotation between the cover main body 750 and the
tire 14 is able to be inhibited, resulting in the tire 14 being
less apt to be scratched. In this sense, the protruding
portion 754 and the like may be regarded as forming a
relative rotation inhibiting portion.

(Nineteenth example embodiment)

[0170] The entire cover main body does not necessar-
ily have to be formed with the same material. That is, a
portion of the cover main body may be formed with ma-
terial that is different from the material of other portions.
For example, as shown in FIG. 36, a portion 772 that
includes the middle arc-shaped bead 616 that extends
in the circumferential direction of a cover main body 770,
and a portion 774 that includes the outer peripheral side
arc-shaped bead 618 may be formed with material having
a smaller thermal expansion coefficient than the other
portions. The portion 772 that includes the middle arc-
shaped bead 616, and the portion 774 that includes the
outer peripheral side arc-shaped bead 618 and the like
will elastically deform easier than the other portions, and
easily deform by heat. Thus, by forming the portion 772
that includes the middle arc-shaped bead 616, and the
portion 774 that includes the outer peripheral side arc-
shaped bead 618 and the like with material that does not
easily thermally expand, deformation of the cover main
body 770 due to heat can be reduced, so the cover main
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body 770 is able to remain well attached to the wheel 10.
Also, as a result, contact between the outer peripheral
edge 44 and the tire 14 can be well maintained, sorelative
rotation of the cover main body 770 with respect to the
wheel 10 is able to be well inhibited. Material with a small
thermal expansion coefficient also includes material hav-
ing a thermal expansion coefficient that is a negative val-
ue. Ifthis kind of material is used, the dimensional stability
with respect to heat is able to be improved, so deforma-
tion due to heat can be better inhibited. Also, the entire
cover main body 770 may also be formed with material
having a small thermal expansion coefficient.

(Twentieth example embodiment)

[0171] Inthis example embodiment, a relative rotation
inhibiting portion that inhibits relative rotation of the cover
main body with respect to the wheel 10 is provided on
the cover main body. FIGS. 37A and 37B are views of
an example of the relative rotation inhibiting portion. A
plurality of depressions 782 that protrude to the inside
are provided with gaps therebetween in the circumferen-
tial direction, on a middle portion of a cover main body
780. The depressions 782 are shaped and sized to be
able to fit into the gaps between adjacent spokes 24, as
shown in FIGS. 2A and 2B. When a portion of the cover
main body 780 is set into the gaps between the spokes
24, relative rotation of the cover main body 780 with re-
spect to the wheel 10 is able to be inhibited, so sliding
contact between the outer surface of the tire 14 and the
cover main body 780 is able to be inhibited. Also, the
cover main body 780 can be attached to the wheel 10
before being connected to the center attaching portion
602. Therefore, by inserting the center attaching portion
602 into the ornament receiving hole 20 after the cover
main body 780 is attached to the wheel 10, the cover
main body 780 is able to be attached to the wheel 10 at
the same time that the center attaching portion 602 is
connected to the cover main body 780. The shape of the
wheel 10 differs depending on the type of vehicle, so the
positions of the spokes 24 also differ. However, if a plu-
rality of depressions 782 are provided in the circumfer-
ential direction, there will be at least one depression 782
inwhich therelative position matches (i.e., is aligned with)
a gap between the spokes 24. Therefore, the depression
782 that matches this relative position need simply be
inserted into the gap. In this example embodiment, the
depressions 782 and the gaps between spokes of the
wheel 10 and the like may be regarded as forming the
relative rotation inhibiting portion.

(Twenty-first example embodiment)

[0172] FIGS. 38A and 38B are views of another exam-
ple of a relative rotation inhibiting portion. In a twenty-
first example embodiment, a plurality of pairs of hook-
shaped protruding portions 792 are provided on an inside
surface of a middle portion of a cover main body 790.
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Attaching the cover main body 790 to the wheel 10 with
the hook-shaped protruding portions 792 caught on both
sides of one spoke 24 enables relative rotation between
the wheel 10 and the cover main body 790 to be inhibited.
In this example embodiment, the protruding portions 792
and the spokes 24 and the like form the relative rotation
inhibiting portion. It should be noted that instead of the
pairs of hook-shaped protruding portions 792, generally
U-shaped hooks may also be used. Also, the invention
is not limited to hook-shaped protruding portions. For ex-
ample, a plurality of protruding portions that are able to
engage with the spokes 24 at side surfaces thereof in
the circumferential direction (i.e., the direction of relative
rotation) may also be provided. If the protruding portions
are arranged, in a state in which they are able to engage
with the side surfaces of the spokes 24, in the gaps be-
tween the spokes 24, relative rotation between the cover
main body 790 and the wheel 10 in the forward and re-
verse directions of the vehicle can be inhibited by the
protruding portions abutting against the side surfaces of
the spokes 24.

(Twenty-second example embodiment)

[0173] FIG. 39 is a view of yet another example of a
relative rotation inhibiting portion. In a cover main body
810, an outer peripheral edge portion 812 is bent inward
in the direction parallel to the axis L, to be a cylindrical
engaging protruding portion. The cover main body 810
is attached to the wheel 10 by this cylindrical engaging
protruding portion 812 catching on an outer peripheral
end portion 814 of the disc portion 16 (or the rim 18) of
the wheel 10. As a result, relative rotation between the
cover main body 810 and the wheel 10 is inhibited. In
this example embodiment, the outer peripheral edge por-
tion 812 and the outer peripheral end portion 814 and
the like form the relative rotation inhibiting portion.

(Twenty-third example embodiment)

[0174] FIGS. 40A and 40B are views of still another
example of a relative rotation inhibiting portion. In a twen-
ty-third example embodiment, relative rotation between
a cover main body and the wheel 10 is inhibited by in-
hibiting relative rotation between the cover main body
and a center attaching portion. At least one rotation pre-
venting protruding portion 826 that protrudes outward is
provided on anouter peripheral wall portion 824 of a pres-
sure apply portion 822 of a center attaching portion 820.
In this example embodiment, the radially protruding
amount of the rotation preventing protruding portion 826
is larger than that of a rattling preventing protruding por-
tion 828, and four of these rotation preventing protruding
portions 826 are provided in positions separated from
each other by center angles of 90°. Meanwhile, at least
one rotation preventing recessed portion 836 with which
the rotation preventing protruding portion 826 is able to
engage is provided on a stepped portion 834 on the outer
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peripheral side of a flat surface portion 832 of a connect-
able portion 831 of a covermain body 830. In this example
embodiment, four of these rotation preventing recessed
portions 836 are provided in positions separated by cent-
er angles of 90°, corresponding to the rotation preventing
protruding portions 826. Also, the center attaching por-
tion 820 connects to the cover main body 830 with the
rotation preventing protruding portions 826 fit into the ro-
tation preventing recessed portions 836. As a result, rel-
ative rotation between the cover main body 830 and the
center attaching portion 820 is able to be inhibited. In this
twenty-third example embodiment, the rotation prevent-
ing protruding portion 826 and the rotation preventing
recessed portion 836 and the like form a relative rotation
inhibiting portion 840.

[0175] The center attaching portion 820 has the friction
surfaces 684a1, 684a2, 684b1, and 684b2, and 672a1,
672a2,672b1, and 672b2 that abut against the inner pe-
ripheral surface 21 of the ornament receiving hole 20 of
the wheel 10, so it will not rotate relative to the wheel 10
as easily the cover main body 830 will. Therefore, attimes
such as when the vehicle is running under its own power,
or when vibration while the vehicle is being transported
is applied, even if force in a direction that tries to make
the cover main body 830 rotate relative to the wheel 10
is applied to the cover main body 830, that force is re-
ceived at the center attaching portion 820. Relative rota-
tion of the cover main body 830 with respect to the wheel
10 is inhibited, so sliding contact between the cover main
body 830 and the tire 14 is inhibited. The structure of the
relative rotation inhibiting portion 840 (that may also be
referred to as a "unified rotation allowing portion") that
inhibits relative rotation between the cover main body
and the center attaching portion is not limited to this. The
relative rotation inhibiting portion 840 according to this
example embodiment may also be regarded as a portion
of the cover / attaching portion connecting portion.

(Twenty-fourth example embodiment)

[0176] The center attaching portion may be structured
as shown in FIG. 41. In a center attaching portion 848,
brace members 854a and 854b that have opposable
abutting surfaces 852a and 852b are provided on inner
peripheral surfaces of a pair of engaging members 850a
and 850b. The brace members 854a and 854b are pro-
vided slanted on the pair of engaging members 850a and
850b, as shown in the drawing. Also, the brace members
854a and 854b are formed by spring members or the like,
for example, and are able to elastically deform (i.e., able
to bend) when force of equal to or greater than a setvalue
is applied. When the center attaching portion 848 is in-
serted into the ornament receiving hole 20, the abutting
surfaces 852a and 852b of the pair of brace members
854a and 854b abut against each other. As aresult, even
if force that tries to bring the pair of engaging members
850a and 850b closer together is applied, sliding contact
between the abutting surfaces is inhibited, such that the
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engaging members 850a and 850b are inhibited from
coming closer together, by friction force acting between
the abutting surfaces 852a and 852b. Also, when force
of equal to or greater than the set value is applied in the
radial direction, (i.e., when a worker applies force that
brings to two closer together, the abutting surfaces slid-
ably contact one another, such that the pair of engaging
members 850a and 850b are brought closer together,
and engaging protruding portions 858a and 858b are dis-
engaged from the engageable protruding portion 22.
[0177] As described above, in this example embodi-
ment, as long as a large force in the radial direction is
not applied to the center attaching portion 848, the pair
of engaging members 850a and 850b will notcome closer
together. Therefore, even if force in the radial direction
is mistakenly applied to the engaging members 850a and
850b when the center attaching portion 848 is attached,
the engaging members 850a and 850b will not easily
come closer together, so a good engagement state can
be maintained.

[0178] As described above, a plurality of example em-
bodiments of the invention have been described, but the
invention may also be carried out by combining these
example embodiments together. Also, the invention may
also be carried out by combining parts of a plurality of
example embodiments, or applying a portion of one ex-
ample embodiment to another example embodiment, or
the like. Furthermore, the invention may be carried out
in modes that have been modified or improved in any of
a variety of ways based on the knowledge of one skilled
in the art, in addition to the modes of the foregoing ex-
ample embodiments.

Claims

1. Awheel cover (30; 598) that covers at least a portion
on an outside of a wheel that includes a tire and a
tire retaining portion that retains the tire, character-
ized in that:

the wheel cover is attached to the wheel in a
state in which an outer peripheral edge of the
wheel cover abuts against the tire; and

the wheel cover includes i) a plurality of depres-
sions (46; 619) provided in a middle portion in a
radial direction of the wheel cover, and ii) atleast
one annular concavo-convex portion (40, 42;
618; 726, 728; 736; 738) provided on an outer
peripheral side of a position that is 1/3 a length
in the radial direction of the wheel cover from an
outer peripheral edge, on an outer peripheral
side of the plurality of depressions of the wheel
cover, wherein the plurality of depressions are
provided with gaps therebetween in the circum-
ferential direction.

2. A wheel cover that covers at least a portion of an
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outside of a wheel, characterized by comprising:

a cover main body (32; 350; 380; 410; 438; 501;
600; 720; 730; 750; 770; 780; 790; 830) that has
an annular shape; and

a cover attaching portion (34; 150; 190; 200;
230; 270; 300; 320; 358; 388; 414; 432; 450;
482;602; 820) that attaches the cover main body
to the wheel by being attached to the wheel on
an inner peripheral side of the cover main body,
wherein the cover main body includes i) a plu-
rality of long concavo-convex portions (610;
722;731) that extend linearly in a radial direction
of the cover main body, from an inner peripheral
portion to an outer peripheral portion, ii) a plu-
rality of inner peripheral side short concavo-con-
vex portions (612; 724; 732) that extend linearly
in the radial direction of the cover main body,
from the inner peripheral portion to a middle por-
tion, iii) a plurality of outer peripheral side short
concavo-convex portions (614) that extend lin-
early in the radial direction of the cover main
body, from the middle portion to an outer periph-
eral portion of the cover main body, and (iv) a
plurality of middle arc-shaped concavo-convex
portions (616, 618; 726, 728; 736, 738) arranged
aligned in a circumferential direction between
the plurality of inner peripheral side short con-
cavo-convex portions (612; 724; 732) and the
plurality of outer peripheral side short concavo-
convex portions (614).
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